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INTRODUCTION 
The problems arising from hip fractures in the elderly are far more complex than 
the mere surgical aspect. Aspects of surgical technique may even be subordinated to 
many others factors of medical and social character, on which a surgeon has little 
influence. 
It is striking that no consensus exists between authors as to the results of treatment 
of hip fractures in the elderly. The mortality figures, the functional results and the 
social implications of hip fractures are largely at variance as the groups studied are 
often heterogeneous as to age, type of fracture and associated diseases. Follow-up 
is often very unsatisfactory because so many patients, often the ones with the worst 
outcome, cannot be controlled. The only way out of this labyrinth was to begin a 
prospective study of hip fractures in patients of 70 years or older, recording metic-
ulously the functional, mental and social status of every patient at the time of the 
injury and following up all patients during a fixed period. So a precise status was 
established for every patient in the immediate and later post-operative period as 
well as after 3 months. Follow-up after a one-year period proved unfeasible as too 
many patients "escaped". 
This thesis is divided into two parts. 
The first part reviews the literature concerning relevant topics relating to hip 
fractures in the elderly i.e. epidemiology, etiology and physiopathology, evaluation 
of pre-operative condition, classification of fractures, methods of treatment, com-
plications, post-operative course, mortality rate, social consequences and functional 
results. 
The second part reports on the prospective study of 384 successive surgically-
treated hip fractures in elderly patients, covering a period of five years. 
The main objective has been to determine : 
1. the majority rate of elderly people with a hip fracture, 3 months after operation ; 
2. the influence of the patient's pre-operative status (physical, functional and 
social) and the post-operative rehabilitation on outcome ; 
3. the functional results and the reasons for permanent loss of function ; 
4. the social consequences of a hip fracture and the possibility of returning home. 
Although studying purely technical aspects of surgery in these patients was not the 
primary aim, the series possibly might also provide answers to the next questions : 
5. Do healthy elderly people, in good functional condition, with an unstable intra-
capsular fracture, benefit from a total hip arthroplasty rather than from a hemi-
arthroplasty ? 
6. Are cementless self-locking cephalic prostheses to be preferred to Thompson's 
cemented hemiarthroplasty ? 
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7. What is the most suitable treatment for unstable extra-capsular fractures : 
Ender-nails, angled blade plates, or endoprostheses ? 
8. Is operative treatment indicated for mentally deteriorated patients with hip 
fractures ? 
9. What is the place of reintervention in the elderly ? 
3 
Parti 
LITERATURE 

1. EPIDEMIOLOGY OF HIP FRACTURES 
1.1. INCIDENCE AND PREVALENCE 
The incidence and prevalence rates of hip fractures range from 5.6 per hundred 
thousand in the black towns near Johannesburg, South Africa, to 98 per hundred 
thousand in the United States (196). These rates decline in following orders : 
United States, Sweden, Great Britain, Chinese in Hong Kong, Chinese in Singapore, 
Bantu in South Africa (46). These differences have been explained by : effect of 
diet (46), habit (196), physical activities (46), osteoporosis (240) and industrializa-
tion (138), or a combination of them. 
It is likely that social differences are due to environmental factors since a higher 
incidence of hip fractures has been noted among the Caucasians than among col-
oured people in the United States as well as in South Africa (240). 
1.2. SEX 
Although it is commonly thought in Western countries that hip fractures occur 
mainly in women, the phenomenon depends on geographical factors and age. Most 
series from Scandinavia, the United States, Western Germany, France, the Nether-
lands and Great Britain show a female to male ratio of about 2 or 3 to 1 (240). 
However, Pogrund's series from Jerusalem reveals that Askanasi females (of Euro-
pean origin) and Sephardic males (of Asian and African origin) show the highest 
incidence of fractured hips in the population studied (259,260). 
Furthermore, in Singapore (326) and among the Bantu population of South Africa 
(296) men are more prone to hip fractures than women. In Yugoslavia the fracture 
rate is the same for both sexes (211). 
1.3. AGE 
In various clinical series, the average age for hip fracture victims ranges from 62.5 
(238) to 87 years (181). 
Generally speaking, the incidence of hip fracture increases with age for both men 
and women (240), doubling every five years after the fifth decade (160). 
In Gallagher's studies (109, 110) the cumulative incidence of hip fractures shows 
that by the age of 90, 32 % of the female population and 17 % of the male popula-
tion have suffered from a hip fracture. 
1.4. OSTEOPOROSIS 
Most authors agree that osteoporosis plays a central role in the pathogenesis of hip 
fractures (4,46,138,190,252,260). 
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It is likely that osteoporosis increases with age, starts at a younger age in women, 
progresses more rapidly in women. 
Hip fractures also occur at a younger age in women who have undergone ovariecto-
my (4). 
Pogrund discovered that in a series of hip fracture patients the incidence of osteo-
porosis was three to four times higher than normal in each age group (260). He did 
not find a clear relationship between prevalence rates of osteoporosis within certain 
ethnic groups and their rates of hip fractures. This suggests that other factors 
influence fracture rates. 
Further factors strengthening the relationship between hip fractures and osteo-
porosis, are the fact that the use of estrogen preparations retard the age-related 
bone density decrease in postmenopausal women and that these women also have 
a significantly lower rate of hip fractures than non-users of estrogen (240). Hutchin-
son's epidemiological studies also point out that postmenopausal estrogen is a 
protective element against hip and distal radius fractures (148). 
In 1981 Grace Wyshak proved a statistically significant inverse relationship between 
the number of living children and the incidence of hip fractures in married females 
of 65 and above. She noted a significantly lower incidence of hip fractures amongst 
elderly married women, of high parity (4 or more living children) (327). 
Osteoporosis may also be induced by dietary factors. In a study of hip fractures 
made in Yugoslavia (211) the rate was comparatively lower in an area where 
calcium intake was high. Schaafsma (278) suggests that a low calcium to phosphor 
ratio in the alimentation could favour osteoporosis. He suggests a decrease in 
phosphate intake by limiting animal proteins. The larger quantity of meat, eggs, 
fruit, cheese and alcohol consumed could be an immediate cause of the increased 
incidence of osteoporosis in the Netherlands (138). 
The increased use of motorised vehicles and the decrease of physical activity has 
also been mentioned as a factor promoting osteoporosis in a population (138). 
1.5. OTHER FACTORS 
Many publications suggest that certain diseases or conditions such as diabetes 
(67,68,194), Graves' disease (2, 293), rheumatoid arthritis (29,128,277), primary 
hyperparathyroidism (64, 143), partial gastrectomy and malabsorption syndrome 
(69, 229, 244, 245, 292), hemiplegia (4), radiotherapy (4) and corticosteroid 
therapy (108, 129), may lead to osteoporosis, and therefore may represent signifi-
cant risk factors entailing the development of vertebral fractures and proximal 
femoral fractures. However, Gallagher et al (109) show that there is no statistical 
increase in the prevalence of either diabetes, rheumatoid arthritis or primary 
hyperparathyroidism among the hip fracture patients. On the other hand, they find 
a significantly higher incidence of thyrotoxicosis and a previous hemiplegia. They 
even suggest that preventive therapy with calcium or estrogen in patients with 
7 
hemiplegia, thyrotoxicosis or other predisposing conditions, leading to osteopenia, 
might result in a reduction of the hip fracture rate. 
1.6. OTHER FRACTURES PRIOR TO HIP FRACTURES 
Gallagher (109) found a 1.3 times higher than expected incidence of previous 
Colles' fractures in male patients with a hip fracture. The incidence of previous 
proximal humerus fractures was even 1.7 times higher than the expected one, as 
well in men as in women. 
As these fractures occur about ten to twenty years earlier than hip fractures, they 
might be predictory for hip fractures (15, 109). 
2. ETIOLOGY OF HIP-FRACTURES IN THE ELDERLY 
In elderly people the underlying cause of hip fracture probably is severe osteo-
porosis. A minimal trauma, like a simple fall from a standing position, is the direct 
cause in 81 % of patients, i.e. in 82-88 % of women and 50-79 % of men (4, 70, 
195,248). 
On the other hand, it has been suggested that especially medial neck fractures may 
not be the effect but the cause of the fall (71,73,107,121,237,254,318). 
Griffiths et al (121), in an experimental study on isolated femurs of deceased elder-
ly people, observe that cyclic loading in the physiological direction of the femoral 
neck of five times higher than the body weight results in a medial femoral neck 
fracture. As this amount of stress still is within the normal range, they conclude 
that in many cases the fractures could be the result of stress, caused by cyclic 
loading during ambulation. On the other hand, Pentecost and co-workers (256) 
prefer to talk about insufficiency fractures instead of stress fractures, as these 
fractures are not caused by abnormal stress forces but by physiological tension, 
compression, bending or torsion forces applied on bones that have lost their elastic 
resistance. 
It is also generally known that elderly people fall more frequently than younger. 
Many reasons have been given for this : motoric instability, loss of vision, fits, 
neurological anomalies. Also orthostatic hypotension is an important cause of loss 
of equilibrium in old patients who get out of bed too quickly (74, 150). The 
overuse of hypnotics, especially barbiturates, are liable to increase orthostatic 
hypotension and mental confusion. MacDonald (204) estimated that 93 % of 
• patients who break their hip at night, are on barbiturates, as compared to respec-
tively 6 % and 0 % who had the accident in the morning or in the afternoon. 
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Specific measures may prevent hip fractures in the elderly, i.e. the daily use of 
walking sticks, wheelchairs, double banisters, well-lighted quarters, and well-lighted 
staircases (74, 226). 
3. CLASSIFICATION OF HIP FRACTURES 
3.1. GENERAL CONSIDERATIONS 
One of the main difficulties in studying hip fractures and in comparing results of 
different authors is the absence of a uniform classification system of these fractures. 
A distinction is generally made between cervical and trochanteric fractures (99,304) 
and between intra-capsular and extra-capsular fractures (241, 281). But so-called 
lateral femoral neck fractures, or fractures of the base of the neck are less well 
defined. Some authors (236, 241) have classified these fractures as intra-capsular. 
The more logical approach is to put them into the group of extra-capsular fractures, 
as done by Faltin (99), Key (176), Lemaire (193) and Watson-Jones (317), because 
characteristic problems, typical of medial neck fractures, such as non-union and 
aseptic necrosis, are seldom seen in lateral neck fractures. 
Moreover, Lawton et al (192) have demonstrated that the clinical features of patients 
with a lateral neck fracture, such as age and associated ailments, are similar to those 
found in patients with trochanteric fractures. To simplify analysis, it is better to 
consider both groups together. Contrary to several publications (99, 258, 317), 
no distinction will be made between subcapital and transcervical fractures, as there 
is only an artificial distinction between these two types, based on incorrect inter-
pretation of the X-rays (11,16,65,113). 
3.2. INTRACAPSULAR FRACTURES 
In classifying hip fractures most authors refer to Pauwels (255) or to Garden (113). 
Pauwels (255) classified medial femoral neck fractures into three types, taking into 
account the angle formed by the fracture line and the horizontal. The larger the 
angle, the bigger the instability of the fracture (fig. 1). 
The three types are the following : 
- Type I : angle between 0° and 30e, 
- Type II : angle between 30° and 50°, 
- Type III : angle larger than 50°. 
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Fig. 1 - Classification of mtra-capsular fractures to Pauwels. 
Anglo-Saxon authors generally prefer Garden's classification (113). In this classifi­
cation Garden considers four types of fractures (fig. 2) : 
- Type I : the incomplete neck fracture with external rotation of the distal frag­
ment and the proximal fragment in valgus. The medial trabeculae of the 
head and the trabeculae of the neck form an angle larger than 180 degrees. 
- Type II : the complete oblique fracture through the neck without displacement. 
The distal fragment is in normal alignment with the proximal fragment. 
The medial trabeculae of the head form an angle of approximately 160 
degrees with those of the femoral cortex. 
- Type III : the distal fragment is rotated laterally and the proximal fragment is 
tilted into varus and rotated medially. The medial trabeculae of the head 
are not in alignment with the pelvic trabeculae. 
- Type IV : the femoral head is completely detached from the distal fragment and 
has returned to its normal position in the acetabulum ; its medial trabeculae 
are now in alignment with the pelvic trabeculae. The distal fragment is 
rotated laterally and displaced upwards and anteriorly to the proximal 
fragment. 
Types one and two in Garden's classification are considered as stable fractures, 
types three and four as unstable ones. 
Garden's classification was also used in this study as it is the most logical one and as 
it most reliably predicts outcome and the frequency of late complications (243). 
33. EXTRA-CAPSULAR FRACTURES 
As to trochanteric fractures, most authors draw a distinct line between stable and 
unstable lesions (25, 95, 162, 163, 164, 185, 188, 325), as this has therapeutic 
and prognostic importance. 
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Fig. 2 - Classification of intra-capsular fractures to Garden. 
Stable 
11 
Unstable 
Fig. 3 - Classification of extra-capsular fractures to Evans and Jensen. 
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As shown by Jensen (162, 163, 164), the classification, proposed by Mervyn 
Evans in 1949 (95), is the most suitable one (fig. 3). 
In this classification, there is a distinction between two types of fractures : 
— Type la : the inner cortical buttress is intact, there is no displacement. This 
fracture is stable and will not dislocate. 
— Type lb : there is a displacement of the inner cortical buttress but stable reposi-
tion is possible. 
— Type 1c : the overlap of the inner cortical buttress persists. This fracture is 
unstable and leads to coxa vara. 
— Type Id : the inner cortical buttress is destroyed by comminution. The fracture 
is unstable, leading to coxa vara. 
— Type 2a : the main fracture line runs upwards and inwards through the femoral 
shaft ("reversed obliquity"), without an important displacement. 
— Type 2b : the main fracture line runs upwards and inwards through the femoral 
shaft, with important displacement. 
4. PREOPERATIVE STATUS OF THE HIP FRACTURE PATIENT 
The final result of the treatment is not only due to the quality of the operative 
treatment but very much also depends on the general status of the patient at the 
time of the accident. 
Taking into account that hip fractures generally occur in elderly people, it is clear 
that many of these patients may present various kinds of associated ailments, in-
fluencing the post-operative course. All possible information about the functional 
status of the patient thus should be obtained directly after the accident. 
Moreover, Ceder (42, 43) and Jensen (157, 158, 159, 161) stated that not only 
physical factors, but also social and environmental factors play an important role 
as to final outcome. 
4.1. ASSOCIATED AILMENTS 
It is clear that an important number of hip fracture patients may present one or 
more associated pathological conditions. Their number increase with the age. 
Reports about the incidence of associated ailments as well as their severity, have been 
largely at variance (table 1). The differences cannot only be explained by the mean 
age of the patients but mainly by the fact that most studies are retrospective, result-
ing in underreporting. Cardio-vascular anomalies are most frequently reported but 
criteria are not always clear. Probably only the figure for arterial hypertension is 
Table 1 
Incidence (in percent) of associated diseases in hip fracture patients 
Author N Age Fracture Cardio- Pulmonary Neuro- Urological Rheuma- Diabetes Associated Bed Eye 
type vascular disease psychiatric disease tological fracture sores ailments 
disease disease complaints 
Brocklehurst et al (30) 
CampbeU (39) 
Colbert et al (55) 
Coupier et al* (59) 
D'Arcy - Devas (63) 
Dickreuter (77) 
Julkunen et al (168) 
Katzneretal (172) 
Kopp (181) 
Krebs (182) 
Mc. Cown-МШег (212) 
Mikhail et al (222) 
Miller (224) 
Moschinski et al (230) 
Navabetal* (239) 
Nieman-Mankin (241) 
Nieminen-Satokari (243) 
Riska (266) 
Smon-Wyman (288) 
384 
50 
881 
435 
361 
45 
166 
447 
690 
114 
117 
50 
360 
82 
350 
190 
436 
470 
240 
_ 
82 
73 
-
81 
80 
72 
-
78 
76 
72 
70 
73 
80 
-
82 
73 
76 
-
I.C. + E.C. 
I.C. + E.C. 
I.C. + E.C. 
I.C. + E.C. 
I.C. + E.C. 
I.C. + E.C. 
I.C. + E.C. 
i.e. 
I.C. + E.C. 
I.C. 
I.C. + E.C. 
I.C. + E.C. 
I.C. + E.C. 
i.e. 
I.C. + E.C. 
I.C. + E.C. 
i.e. 
I.C. + E.C. 
I.C. + E.C. 
_ 
24 
-
15 
60 
50 
9 
70 
17 
25 
54 
17 
4 
90 
41 
43 
11 
_ 
16 
_ 
32 
4 
10 
36 
-
40 
1 
9 
-
8 
-
46 
27 
6 
-
-
43 
66 
-
20 
18 
33 
-
26 
15 
26 
16 
16 
30 
9 
7 
85 
18 
30 
1 
_ 
-
— 
-
-
-
— 
-
56 
2 
13 
-
-
-
-
17 
21 
10 
-
_ 
28 
-
-
9 
-
8 
-
-
2 
-
-
18 
13 
-
11 
4 
4 
-
_ 
6 
-
-
4 
-
10 
7 
13 
8 
21 
8 
14 
-
-
22 
7 
12 
6 
_ 
-
9 
-
4 
10 
-
3 
-
-
5 
-
-
-
5 
-
-
-
3 
_ 
-
37 
-
-
-
_ 
-
1 
-
-
-
-
-
3 
-
— 
-
-
1 
4 
-
-
-
-
-
-
-
-
-
8 
-
-
-
-
1 
-
-
* Cardiovascular + pulmonary disease 
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reliable. Arterial hypertension, a diastolic pressure higher than 100mmHg was 
discovered in respectively 7 %, 9 %, 14 % and 30 % of hip fracture patients (168, 
182,207.266). 
Many authors (table 1) report a high incidence of neuropsychiatrie disorders. 
Evans (97) used the "mental status test" (24) in 200 hip fracture patients : 28 % 
had a low score, 28 % an average one and 44% a high score. In this respect there 
was no difference between the sexes. 
As to respiratory pathology, chronic emphysema and pneumonia are frequently 
recorded (77, 168, 180, 241). Asthmatiform bronchitis, sequellae of tuberculosis 
and pneumoconiosis are mentioned less frequently (168, 241). 
Renal insufficiency and urinary infections have been observed by several authors 
(cfr. table 1). 
The incidence of diabetes mellitus and rheumatological disorders is largely at 
variance between series (table 1), probably as a result of the different diagnostic 
criteria used. 
Associated fractures were noticed among 3 to 10% of the patients. Especially 
fractures of the proximal humerus and the wrist were noted (55, 63,77,172,212, 
239,288). 
Colbert (55) reported bed sores in 37 % of his cases, before the operation. These 
findings may be explained by an average laps of time of two weeks between the 
time of the accident and the actual operation in his series. 
Reporting eye ailments also, is not uniformally done as some authors only mention 
blindness, whereas others also report decreased vision (30, 39,222,243). 
Nieman (242) noted a difference in associated pathologies in men and women. 
Hemiplegia, morbus Parkinson, artherosclerosis, cardiac diseases, pulmonary prob-
lems, liver cirrhosis, genito-urinary ailments are more often found in men. 
In women one comes across a higher incidence of hypertension and diabetes. 
Senile decay, gastro-intestinal ailments and disturbance of the locomotor system 
were equally noted in both sexes. Dretakis (85) and Lawton ( 192) found a higher 
incidence of associated ailments in patients with extra-capsular lesions than in 
patients with intra-capsular fractures. 
Ryan (273) stated that the physiological age of patients with a hip fracture fre-
quently is higher than the chronologicial age. 
Despite the difficulties in comparing the data in literature, it is obvious that the 
hip fracture patient often shows a complex association of different anomalies. 
4.2. FUNCTIONAL STATUS OF THE PATIENT AT THE TIME OF 
THE ACCIDENT 
In most reports on hip fracture, the functional status of the patient is not always 
mentioned as extensively as his associated ailment. Moreover the lack of uniformity 
in the different scales of evaluation render a clear comparison very difficult (table 
2). From table 2 it may conclude that at the moment of the accident 70 % of the 
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Table 2 
Functional status of the hip fracture patient at the time of the accident 
Author 
Gordon (123) 
Katz (171) 
Kopp (181) 
Nieman-Mankin (241) 
Sim* (287) 
N 
194 
147 
690 
190 
112 
Average 
Age 
78 
-
78 
82 
74 
% to walk 
independently 
63 
87 
72 
85 
83 
% to walk 
with sticks 
crutches 
ambulator 
10 
11 
23 
% m 
wheelchair 
orbed 
27 
2 
15 
17 
2 
* Patients treated with total hip prosthesis for intra-capsulai hip fractures 
hip fracture patients were still in a relatively good functional condition, able to 
walk with little or no help other than a walking stick. About 20 % of them needed 
crutches or an ambulator, and 10% needed the help of a third person or were 
already bed-ridden. 
Stott (307) and Ceder (43) also reported that the patients, living in an institution 
at the time of the accident were in a poorer functional condition than patients 
living at home. On the other hand, Brocklehurst did not find any difference (30). 
4.3. SOCIAL ENVIRONMENT AT THE TIME OF THE ACCIDENT 
In his series of 690 patients suffering from a hip fracture (average age 87 years) 
Kopp (181) stated that 45 % were still living with their families. The other 55 % 
either lived alone or in an institution, 19 % of these still had regular contacts with 
the family, but 36 % had no contact whatsoever with their relatives. 
In Miller's study (224) 13 % of the 360 hip fracture patients (average age : 73 
years) all came from nursing homes. 0degard (248) recorded approximatively the 
same percentage. 77 % of his 618 patients (average age : 71 years) came from their 
own homes, 8 % from institutions for elderly people. 
In Ceder's series (42) (68 patients : average age 79) 71 % came from home, 13 % 
from institutions for elderly people, 10% from nursing homes and 6% from 
hospitals. In another publication by Ceder (44) concerning 103 hip fracture pa-
tients (average age : 77), all lived at home before the accident, 60 % with relatives 
and 40% alone. 
Using the evaluation scale of Thomas (309), Jensen (158) divided his 518 hip 
fracture patients (average age : 78) into four categories, taking into account their 
scale of independence. 29 % (average age : 69) were completely independent, 
25 % (average age : 79) were slightly dependent : they were still able to do house-
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work but had meals-on-wheels and/or the help of some other person for not more 
than four hours a week. 20% (average age: 81) were fairly dependent: they 
needed the help of another person for more than four hours a week and incidental-
ly also nursing care. 26% (average age : 84) were completely dependent. They 
lived in nursing homes or needed nursing care at home. 
Stott (307) studied 79 patients with hip fractures and older than 65.63% came 
from their own homes. 18% from institutions for elderly people, 19% from 
nursing homes, psychiatric institutes or hospitals. This contrasts singularly with 
the normal population where 93 % of the people older than 65 still live at home. 
These findings show that a substantial number of hip fracture patients at the time 
of injury had social problems in addition to their medical problem. Many of them 
were already dependent before the fracture, and it is clear that an additional 
impairment could prohibit them from returning to their normal environment. 
5. TREATMENT OF THE HIP FRACTURES 
5.1. GENERAL CONSIDERATION 
The prognosis after an intra-capsular fracture is entirely different from the progno-
sis after an extra-capsular one. Trochanteric fractures nearly always unite and result 
in few late complications. A wide area of bone is involved, most of which is cancel-
lous, and both fragments are well supplied with blood. The problem with these 
fractures primarily is survival. Intra-capsular femoral neck fractures on the other 
hand, involve a constricted area with comparatively little cancellous bone ; the 
periosteum is thin and the cambium layer is absent. Although blood supply to the 
distal fragment is usually sufficient, blood supply to the proximal fragment may be 
impaired or absent. Avascular necrosis and late degenerative changes of the femoral 
head often complicate these fractures (6). 
In this chapter we shall only discuss the methods of treatment and factors that 
are important considering the treatment of hip fractures in elderly patients in our 
days. The natural history of intra- and extra-capsular fractures, and the most im-
portant complications, typical of each method of treatment will also be discussed 
only briefly. 
Experience shows that the elderly tolerate well general anaesthesia as well as the 
operation (31,72,75). 
Rehabilitation (which starts with the surgical procedure) aims at restoring the 
patient in the shortest possible time to his or her capacity to perform daily life 
activities, enabling the patient to be out of bed, to dress up, sit at a table and walk 
to the toilet. If unable to walk, elderly persons are certain of losing independence and 
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of a satisfactory quality of life. Major operations in elderly persons, such as a total 
hip replacement, are often assumed to be far beyond their physical stamina. This 
concept is incorrect as a patient treated conservatively or with a method that does 
not allow for early walking, might well exhaust his willpower by struggling against 
pain and impending disability and dependency on others. 
The argument thus is strong to treat elderly people with a fractured hip by methods 
that will enable them to walk freely within the shortest delay (72, 75). 
5.2. INTRACAPSULAR FRACTURES 
5.2.1. Natural history of unstable fractures 
As described by Astley Cooper (58), displaced intra-capsular fractures of the hip 
fail to unite and the bone of the femoral neck steadily wears away until it dis-
appears. The patient is left with a shortened limb, an unstable hip and a Trendelen-
burg limp requiring a walking stick or a crutch (323). 
Whitman (320) then described how the displacement should be reduced and the 
fracture immobilised in a plaster spica. His wards in the "Hospital for the Ruptured 
and Crippled" in New York, abounded with elderly patients immobilised by skil-
fully applied and beautifully polished plaster spicas. The "Whitman spica" became 
an acronym. 
With such treatment possibly 40 % of these fractures united, but until his death, 
the indomitable Whitman refused to commit himself to statistics (323). 
Whitman's pupils even stated that fracture healing could be expected in 55 to 80 % 
of the cases (134, 219, 314). As results were unlikely, the "American Orthopaedic 
Association" formed a committee to study unstable intra-capsular fractures. Two 
reports were published (295) : one in 1929 about 201 patients of more than 60 years 
of age and one in 1930 about 210 patients of less than 60 years of age. Sound 
healing was found in respectively 30.4 and 53.8% of the cases. Nevertheless, the 
perils and hazards of non-operative treatment in elderly patients are obvious : 
the mortality rate is 60 to 85 % (56,71). 
5.2.2. Stable fractures 
There still is controversy which method is best to treat stable intra-capsular frac-
tures. Proponents of conservative treatment point out that most fractures will 
unite under proper supervision, and that the hazards involved in internal fixation, 
while preventing displacement in a small proportion of cases, are nog justified (61, 
198). In addition, internal fixation may disimpact the fracture and increase the risk 
of avascular necrosis of the femoral head (18, 131, 205). Others claim that im-
pacted fractures displace spontaneously in 8 to 35 % of cases, and that it is im-
possible to predict which fractures are likely to dislocate (154, 174, 175, 283). 
Internal fixation is advocated by them as a relatively simple procedure adding 
security to an already stable fracture and allowing for early mobilisation and 
weight-bearing after the operation. 
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On the other hand, the conservative treatment as proposed by Crawford (61), is not 
so easy in octogenarians. 
5.2.3. Non-union and aseptic necrosis 
Important factors influencing non-union and aseptic necrosis are : the type of 
fracture, the reduction of the fracture, the method of internal fixation, the pa-
tient's age, the degree of osteoporosis and the functional status of the patient at 
the time of the accident. 
5.2.3.1. TYPE OF FRACTURE 
It is generally accepted that the type of medial neck fracture is the most important 
factor as to healing. 
Stappaerts (304) proved that pseudarthrosis is a very rare complication of stable 
fractures (type I or II to Garden), but occurs in about 25 % of displaced unstable 
lesions (type III or IV to Garden). 
Aseptic necrosis following the healing of the fracture develops in 25 % of unstable 
lesions and in 12 % of stable ones (304). 
5.2.3.2. REDUCTION OF THE FRACTURE 
Garden (113, 114, 115, 116, 117, 118,119) emphasised correct reduction, bringing 
the angle between the femoral shaft and the trabeculae of the femoral head to 
160° on the antero-posterior view and to 180° as seen from a lateral view. 
After a correct reduction the non-union rate is 2 to 15 %, and the aseptic necrosis' 
rate 7 to 20 %. After a defective reduction these complications were seen respec-
tively in 54 to 80% and in 34 to 80% (106, 118,167, 179). 
Stappaerts (304) reports that reduction in a valgus position prevents non-union but 
increases the possibility of developing aseptic necrosis. For this reason, Garden I 
medial neck fractures develop aseptic necrosis more frequently than Garden II 
fractures (304). 
The evidence thus is strong that late compUcations are due to the type of fracture 
as well as to the adequacy of reduction. The more the fracture is displaced, the 
less is the chance of an anatomical reduction. In a series of Garden (113) insuf-
ficient reduction was observed in 30 % of the type III fractures and in 40 % of type 
IV fractures. Kofoed and Alberts (179) were not able to reduce 12 % of the type 
III fractures and 38 % of the type IV fractures in a satisfactory manner. 
5.2.3.3. METHOD OF INTERNAL FIXATION 
Fixation with a Smith-Petersen nail is complicated with a higher rate of non-union 
(39 %) than other methods (20 %) (9, 12,106, 225). Among these other methods, 
Barnes (12) noticed no significant differences in pseudarthrosis rate. 
As to the position of the fixation device into the femoral head, the studies by 
Barnes (12), Frandsen (106) and S^reide (300) proved that position of the fixation 
device into the femoral head had more influence on the development of a pseud-
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arthrosis than of an aseptic necrosis. The fixation device has to be placed into the 
central or inferior part of the femoral head in an antero-posterior plane and in a 
central or a posterior part of the head in a lateral plane (12, 106,300). 
5.2.3.4. AGE OF THE PATIENT 
The studies made by Barnes (12), Graham (125) and Miyagi (225) prove that the 
incidence of pseudarthrosis increases with age. On the other hand, the aseptic 
necrosis complication appears more frequently in relatively young patients (12, 
125,167,225). 
5.2.3.5. OSTEOPOROSIS 
Osteoporosis could have a negative influence on the healing of the fracture (12, 23, 
139, 206). Martens (206) suggested that there is a correlation between non-union 
and migration of the implant due to osteoporosis. Barnes (12) related aseptic 
necrosis to the degree of osteoporosis. This is in direct contradiction to the findings 
ofBingold(23). 
5.2.3.6. FUNCTIONAL STATUS OF THE PATIENT BEFORE THE INJURY 
Barnes's study proves that the incidence of non-union is nearly twice as high (39 %) 
in bed-ridden or semi-mobile patients than in active patients (21 %) (12). 
5.2.3.7. CONCLUSION 
After a careful follow-up for at least two years, aseptic necrosis of the femoral head 
may be anticipated in at least 12 % of all stable fractures. In this fracture type non-
union is rare. 
In unstable fractures early failure of internal fixation and non-union was noticed 
among about 20 to 25 % of the cases. A further 25 % of the healed fractures later 
developed aseptic necrosis (table 3). 
The main factor influencing the incidence of later complications, is the initial dis-
placement of the fracture. However, an optimal reduction is equally important as 
to the final outcome. The Smith-Petersen nail method should be abandoned be-
cause of its high rate of pseudarthrosis. Devices are to be placed into the central or 
inferior and posterior part of the femoral head. 
Relatively young people show a greater tendency to develop aseptic necrosis ; on 
the other hand, the older patients face a greater risk of pseudarthrosis. 
Osteoporosis, because it causes an early migration of the implant, results in a 
secondary dislocation of the fracture and contributes to non-union. 
5.2.4. Endoprosthesis versus osteosynthesis in unstable fractures 
Because of the high risk of pseudarthrosis and avascular necrosis in unstable frac-
tures, primary implantation of an endoprosthesis may be justified in elderly people 
(310). As early weight-bearing is also possible after a suitable internal fixation, this 
argument should not be taken into account in this discussion. Performing a pros-
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Table 3 
Rate ofpseudarthrosis or aseptic necrosis of the femoral head 
after osteosynthesis for intra-capsular fractures 
Author 
Stable fractures 
Barnesetal (12) 
Barr (13) 
Bunata et al (36) 
Calandruccio-Anderson (37) 
Fielding (101) 
Johnson-Crothers (167) 
Nieminen-Satokari (243) 
Schwarz (282) 
Sçireide et al (300) 
Unstable fractures 
Barnesetal (12) 
Barr (13) 
Brown-Court-Brown (34) 
Fielding (101) 
Frandsen (106) 
Graham (125) 
Johnson-Crothers (167) 
Kofoed-Alberts (179) 
Nieminen-Satokari (243) 
Schwarz (282) 
Smyth-Shan (294) 
Sçireide et al (300) 
Follow-up 
in months 
+ 36 
+ 24 
+ 24 
-
-
+ 24 
+ 24 
+ 12 
+ 12 
+ 36 
+ 24 
3 
— 
+ 24 
+ 36 
+ 24 
2 4 - 3 6 
+ 24 
+ 12 
+ 36 
+ 12 
% 
pseudarthrosis 
1 
7 
0 
5 
0 
0 
33 
27 
24 
10 
28 
23 
14 
17 
5 
18 
21 
% aseptic 
necrosis 
15 
0 
17 
14 
11 
9 
11 
6 
10 
26 
23 
20 
17 
44 
28 
31 
36 
8 
40 
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thetic replacement in bed-ridden patients is not indicated (28.84). 
As to mentally deficient patients, London (199) and Dorr (84) prefer in any case 
an internal fixation to a prosthetic replacement because such patients present a 
higher risk of infection and dislocation. But on the other hand, other authors 
advocate a prosthetic replacement as the only means for old, senile patients to 
resume normal ambulation in the shortest delay (126,127,175). 
Because of the high incidence of failures after internal fixation, a prosthetic replace-
ment is also indicated in patients with Parkinson's disease (126,127). 
Prosthetic replacement is also the treatment of choice in patients suffering from : 
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rheumatoid arthritis, coxarthrosis, Paget's disease, extreme osteoporosis, hemiplegia, 
blindness, pathological fractures or old fractures (126,127, 199,287) 
The opinion that endoprosthetic surgery has to be avoided because of a higher 
post-operative mortality, as compared to internal fixation, has not been confirmed 
(28, 147) In these studies, when the mortality and morbidity of the two patient 
groups (endoprosthesis versus osteosynthesis) were compared, the patients treated 
with endoprosthesis were much older Lüthje (203) and S^reide (299) compared 
two groups of patients of the same age, and found no significant difference in this 
respect 
From a theoretic point of view it has been suggested that a total hip prosthesis is 
the best possible treatment (135, 149,178, 221, 265, 281, 315) 
On the other hand, total hip prosthesis may be overtreatment for very old patients, 
because the intervention lasts longer and has no advantages to hemiarthroplasty in 
this age group (35, 120, 130, 209, 233, 279) Acetabular protrusion or prosthetic 
migration of hemiarthroplasty is in fact not relevant in patients with a limited life 
expectation because it only occurs about ten years after the operation (135, 155, 
279) 
To conclude, it is clear that more and more authors prefer using prosthetic surgery 
in treating unstable medial neck fractures of the femur in elderly patients because 
of the large number of complications after internal fixation (cfr 5 2 3 ) For vital 
subjects a total hip prosthesis is the treatment of choice , in patients with a limited 
life expectancy hemiarthroplasty is suitable 
5.3. EXTRACAPSULAR FRACTURES 
5.3 I. Conservative or operative treatment 
Contrary to mtra-capsular fractures, extra-capsular fractures can be treated well 
conservatively These fractures unite readily whatever the treatment, because the 
fracture area is broad and richly supplied with blood and because there is seldom 
wide displacement But, unless suitable precautions are taken, the fracture will 
unite in a varus position with shortening of the limb and limitation of hip move-
ments (323) 
These lesions may also be treated with a plaster cast according to Whitman (320) 
This spica even permits valid and brave subjects to walk Bone healing may be 
expected after six to eight weeks (295) Nevertheless, mal-union and coxa vara are 
not rare, so this method should be avoided m our days (295) 
On the other hand, trochanteric fractures can be treated successfully by traction, 
even in elderly patients With good nursing care the functional results may even be 
better than after operation, and the mortality lower (238) 
Horn and Wang (141) reported a mortality of 5 per cent in 170 patients treated 
conservatively 
In a remarkable article Kuijjer (184) tried to prove that non-surgical treatment is 
still possible ensuring an extremely low mortality figure (6 2%) and acceptable 
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functional results. Nevertheless, the demands on the patient and nursing staff and 
the length of the hospitalization period have rendered this method impopular today 
(10,20,48,72,112). 
These excellent results regarding mortality and final function are not encountered 
in all series. Horowitz (142) reported a mortality rate of 34.6 % for trochanteric 
fractures treated by traction and of 17.5 % for those treated by internal fixation. 
In his book The closed treatment of common fractures Charnley states: "It is 
now universally agreed that pertrochanteric fractures of the femur are best treated 
by internal fixation whenever this is possible. Because many of the patients with 
pertrochanteric fractures are in an advanced state of senility sometimes complicated 
by mild dementia and incontinence, the non-operative treatment of these fractures 
presents formidable nursing difficulties." (48). 
In 1951 Mervyn Evans (96) already clearly summarized the advantages of operative 
treatment : 
1. decrease in mortality ; 
2. improved function ; 
3. economy of hospital beds ; 
4. greater comfort and mobility of the patient. 
On the other hand, stable internal fixation, permitting early complete weight-
bearing, is sometimes difficult in these fractures (60, 164, 185, 188,231,264). 
5.3.2. Methods of operative treatment 
Methods of operative treatment in use today will be discussed briefly. 
They may be divided into four groups : 
1. fixation with a static implant ; 
2. fixation with a dynamic implant ; 
3. intramedullary fixation with Ender nails ; 
4. prosthetic replacement. 
5.3.2.1. FIXATION WITH A STATIC IMPLANT 
Trochanteric fractures may be treated with nail plates (96). This method does not 
provide sufficient stability to treat unstable trochanteric fractures, resulting in a 
large number of mechanical complications (83, 136, 164) (table 4) and has been 
largely abandoned. 
Angled plates, suchas the 95° or 130° A.S.I.F. blade plate or the Jewett nail, ensure a 
strong mechanical fixation. However, the operation is more difficult to perform. 
Because of the lack of sliding capacity, mechanical complications, such as penetra-
tion into the acetabulum as well as loosening or breaking of the device itself, can 
be expected when early weight-bearing is permitted (83, 137) (table 5). Never-
theless, these devices are valuable in treating stable fractures. Even for special 
unstable comminuted fractures this may be a choice treatment (185). 
To increase the possibility of early weight-bearing, many suggestions have been 
made. Some authors have proposed a valgisation osteotomy, alone or in combina-
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Table 4 
Failure rate in trochanteric fractures treated by nail plates 
Author 
Qawson (51) 
Eghkeretal (90) 
Hunter-Krajbich (146) 
Jensen et al (162) 
Jensen et al (164) 
Ν 
61 
205 
17 
115 
293 
Stable/Unstable 
stable 
both 
unstable 
stable 
unstable 
Failure rates 
coxa vara 
overall 
overall 
overall 
overall 
- migration 
- penetration or cutting 
head or acetabulum 
- failure of nail 
plate junction 
- nail bent or broken 
- plate loose 
- plate bent or broken 
- coxa vara 
- reoperation 
40.5 % 
13.2% 
4 7 % 
5% 
5 3 % 
9.9% 
12.3% 
34.1 % 
2.4% 
0.3% 
0.7% 
46.8 % 
17.1 % 
Table 5 
Failure rate in trochanteric fractures treated by angled plates without osteotomy 
Author 
Cleveland et al (52) 
Dimon-Hughston (78) 
Evans (96) 
Harrington-Johnston (132) 
Jacobs et al (152) 
Jensen et al (164) 
Muhret al (231) 
Sarmiento (274) 
Ν 
229 
162 
75 
98 
81 
15 
27 
309 
106 
39 
28 
Stable/Unstable 
both 
stable 
unstable 
both 
unstable 
stable 
unstable 
unstable 
unstable 
stable 
stable 
Type of device 
Jewett -
Jewett 
Jewett 
-
Carpener-Neufeld -
Jewett 
Jewett 
Jewett 
Jewett 
-
-
-
ASIF 130o+cement -
150° Jewett У^  
150° I beam / 
Failure rate 
overall 
overall 
penetration 
overall 
coxa vara 
overall 
penetration 
penetration 
overall 
implant failure 
coxa vara 
reoperation 
overall 
overall 
20% 
4% 
26 7% 
51% 
24.5 % 
44% 
20% 
22% 
48% 
5% 
20% 
12% 
6.5% 
12% 
tion with a medialisation of the femoral shaft. This however, results in a rather 
high complication rate (78,79,185,275) (table 6). 
Swiss and German authors (231,232,235,265) have mentioned the utility of bone 
cement in reinforcing the proximal end of the osteoporotic femur. But in addition 
to the dangers particular to the use of cement (76,100,289), this method also has 
other disadvantages, such as increasing the possibility of infection and nonunion (25). 
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Table 6 
Failure rate m unstable trochanteric fractures 
treated by osteotomy and angled plate 
Author 
Conrad (57) 
Dimon-Hughston (78) 
Harrington Johnston (132) 
Hunter-Krajbich (146) 
Laros-Moore (188) 
Pachutb (253) 
Sarmiento Williams (276) 
N 
37 
65 
55 
83 
21 
129 
90 
Type of fixation 
M D & Jewett 
MD & Jewett 
M D & Jewett 
M D & Mixed 
MD & Mixed 
Valgisation + 150° plate 
Sarmiento & I beam 
Failure rate 
14% 
8% 
20% 
22% 
24% 
13.7% 
14% 
5 3 22 FIXATION WITH A DYNAMIC IMPLANT 
Recently, sliding nail devices have been described for the stabilization of trochanteric 
fractures (83, 137, 162, 164, 185, 264) Thanks to the sliding effect of the hip 
screw into the junction with the plate, impaction of the fracture is possible without 
protrusion of the device into the acetabulum Comparative biomechanica! studies 
have shown that this implant will tolerate more bearing forces than the static 
devices 
Kaufer's work (173) proved that the average maximal force supported (Fmax) 
was 406 kg, and resistance to continued deformation at force level (Fed) was 
343 kg for a telescoping screw The Fmax and Fed for the Jewett nail were 296 
and 180 kg respectively The Fmax and Fed for fractures fixed with a Jewett nail 
are slightly in excess of loads on the femur during unassisted walking (245 kg) and 
non weight-bearing exercise (140 kg) For a man weighing 70 kg or more, the 
Jewett nail is an inadequate fixation device for intertrochanteric fractures (264) 
Recent publications report a substantial failure rate due to mechanical complica-
tions 
Complete collapse of the femoral neck and head with significant leg shortening, 
device loosening, intrapelvic protrusion of the screw, and retention of the com-
pression screw are examples of such complications (25, 83, 164, 175, 185,264, 
325) (tables 7 - 8 ) 
This technique does not allow for unrestricted early weight-bearing Early ambula-
tion in a partial weight bearing manner is possible in physically and mentally fit 
patients, without osteoporosis, with a stable fracture which is adequately reduced, 
and fixed with the screw m optimal position Obviously, these conditions seldom 
appear simultaneously On the contrary, unstability, comminution, poor reduction, 
poor screw fixation, osteoporosis and the inability to ambulate effectively, with or 
without partial weight-bearing, are all reasons to protect the hip as much as possible 
throughout the healing period (325) 
As for other methods, there is a strong positive correlation between incorrect 
position of the sliding screw and mechanical failure (264, 325) 
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Table 7 
Failure rate in trochanteric fractures (all types) treated by sliding nail fixation 
Author 
Bosacco et al (26) 
Doherty-Lyden (80) 
Ecker et al (88) 
Jacobs et al (152) 
Laras (189) 
Wolfgang et al (325) 
N 
101 
70 
62 
101 
23 
142 
37 
(stable) 
(unstable) 
Failure rate 
5% 
4.2% 
6.5% 
6% 
12% 
9% 
19% 
Table 8 
Failure rate in unstable trochanteric fractures treated by sliding nail fixation 
Author N Failure rate 
Jensen et al (164) 346 
Kyle et al (185) 74 
migration 
penetration or cutting of head 
penetration into acetabulum 
coxa vara 
plate loose 
reoperation 
complete telescoping 
penetration into acetabulum 
complete collapse 
0.9% 
4.0% 
0.9% 
2.6% 
0.3% 
3.0% 
19% 
5.4% 
4.1% 
5.3.2.3. INTRAMEDULLARY FIXATION WITH ENDER NAILS 
The following advantages have been claimed for the method of Ender and Simon-
Weidner(41,91,93,135, 136,140,193,208) : 
1. short duration of operation ; 
2. minor blood loss ; 
3. low risk of hip infection ; 
4. no risk of device breakage ; 
5. low risk of pseudarthrosis ; 
6. possibility of early weight-bearing ; 
7. decreased mortality. 
Despite this, more and more authors have been disturbed by the many problems 
arising from Ender nailing (50,135,136,140,163,185, 265) : 
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1. lack of stability at the fracture side ; 
2. important rotation, shortening or even lenghtening of the operated leg ; 
3. persistent pain and loss of motility of the knee ; 
4. migration of the nails, necessitating reintervention. 
Finally, it has been reported that Ender nailing, in mixed series of stable and 
unstable fractures, is followed by technical failures in 56 per cent of the cases 
(136) and by reoperation rate of 8-13 per cent (136,164). 
Distal migration of the nails causing knee problems, has been observed in ± 30 per 
cent (41,162,163,164, 165) (table 9). Also, compared with other methods : 
1. The duration of the narcosis is not necessarily shortened, since reduction may 
prove a difficult task. 
2. There are no statistical differences regarding blood loss (136). 
3. The infection rate, especially at the level of the knee, is even higher (3.3 to 
2.5%) (164). 
4. Early weight-bearing without severe mechanical complications is rarely possible 
(164). 
5. There is no statistical difference regarding mortality compared with other 
operative methods (164). 
Table 9 
Failure rate in trochanteric fractures treated by Ender nails 
Author N Stable/Unstable Failure rate 
Carretel al (41) 
Eghker et al (90) 
Jensen-Sonne-Holm (163) 
Jensen (164) 
204 both 
331 both 
41 stable 
98 unstable 
123 unstable 
- distal slipping 25 % 
- coxa vara 9.8% 
- leg shortening 9 % 
- external rotation 17.6 % 
- supracond. fracture 0.5 % 
- distal slipping 4.2 % 
- migration to proximal 2.4% 
- supracond. fracture 0.9 % 
- reoperation 7.6 % 
- distal slipping 29.2 % 
- migration to proximal 4.9 % 
- distal slipping 59.2% 
- migration to proximal 16.3 % 
- supracond. fracture 3 % 
- distal slipping 53 % 
- reoperation 41 % 
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Conclusions regarding internal fixation 
The technical failure rate in internal fixation (tables 4 - 5 - 7 - 9 ) of stable tro-
chanteric fractures is similar in all methods. Despite the high risk of distal slipping, 
Ender nails can still be used in this particular type of fracture (162). 
In treating unstable fractures however, the failure rate of Ender nails and nail 
plates is ± 50 %, ± 40 % when using angled plates, ± 15 % when using angled plates 
and osteotomy, and ± 10 % when sliding devices are used (tables 4 - 5 - 6 — 7 -
8 - 9 ) . 
5.3.2.4. PROSTHETIC REPLACEMENT 
It is generally accepted that the results of prosthetic replacement are good, when 
considering intra-capsular fractures. However, for many reasons, this method has 
not been popular in the treatment of trochanteric fractures (41, 92, 193, 221, 
261,265,272)3$: 
1. It is an extensive intervention, resulting in significant blood loss. 
2. Mechanical difficulties are present when a large portion of the proximal femur 
had to be replaced. 
3. The risk of infection is high, infection necessitating removal of the prosthesis, 
with disastrous sequellae. 
Nevertheless, French authors in particular, favour this method because it will allow 
for early weight-bearing in unstable fractures (92,120,177, 201,257,305). 
Moreover, some authors who oppose the use of a prosthesis in fresh trochanteric 
fractures, resolve their mechanical problems after internal fixation, by implanting 
a prosthesis (25,38,41, 80,92,120,177). 
5.4. TIMING OF THE OPERATION 
Operative treatment for old patients with a hip fracture has to be performed as 
soon as possible : wasting time could lead to increased blood loss at the fracture 
side, undisplaced fractures could become desimpacted, rendering operative reduc-
tion and fixation more complex. Unnecessary immobilization increases the risk of 
bed sores, phlebothrombosis and other complications. Unnecessary pre-operative 
days involve unnecessary costs (186). 
Evans (95) stated that elderly people with a hip fracture have to be treated as sur-
gical emergencies and that, the older and weaker the patient, the more urgent the 
need for operation becomes. However, the general condition of many patients is 
far from excellent. Many associated ailments need an adequate rectification. All this 
can be done within 24 or 48 hours (72,92). 
Also, the best operative conditions are necessary to perform these delicate opera-
tions. Vasters (312) states that a "primary operative case" has to be operated with-
in 6 to 8 hours after admission. This author admits that this principle can only be 
applied in 60-70 % of his patients. Laburthe-Tolra (186), a promotor of immediate 
intervention, notes an average hospital delay of 1.87 days in his series. 
; s 
Fig. 4 - Different types of internal fixation used in this study 
1. Lag screws (LS) 2. Ender nails (EN) 
3. 130° ASIF blade plate + valgisation 4. 95° ASIF blade plate 
Fig. 5 - Different types of endoprostheses used in this study 
1. Thompson prosthesis 2. Straight stem total hip prosthesis 
3. Long spheristem total hip prosthesis 4. Long stem bipolar prosthesis 
5. Bilateral self locking cephalic 6. Bilateral total hip prosthesis 
endoprosthesis R. : banana form - L. straight stem 
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Fig. 6 - Long stem bipolar prosthesis (L.S.B.P.) 
thesis (S.L.C.E.) - Thompson prosthesis (T.P.). 
Self locking cephalic endopros-
6. POST-OPERATIVE COMPLICATIONS AND MORTALITY RATE 
AFTER HIP FRACTURES 
6.1. POST-OPERATIVE COMPLICATIONS 
Mechanical problems of the osteosynthesis device and late complications such as 
non-union or aseptic necrosis were already described in chapter 5 and will not be 
repeated here. 
In table 10 post-operative complications are reviewed. Most frequent complications 
are : cardiac comphcations, cerebrovascular accidents, bed sores, urinary infections 
and mental deterioration. 
The incidence of post-operative respiratory infection varies from 1 % in the series 
of Navab (239) and Drinker (86) to 27 % in Julkunen's group of patients (168). 
The incidence of deep phlebothrombosis diagnosed on clinical grounds, is 0-10% 
Table 10 
General and local complications after hip fractures in % 
Author Age Fracture Treatment 
type 
Pulmonary Phlebo Pulmonary Neuro psychiatric Cardiac Bed Urinary Wound Wound Implant Luxation of 
complications thrombosis embolism complications complications sores infections infections hematoma failure prosthesis 
Bergquisl et al (19) 
Campbell (39) 
Coates Armour (53) 
D Arcy Devas (63) 
Drinker Murray (Θ6) 
f-randsen J^rgensen (105) 
Fiandsen (106) 
Gossbng Hardy (124) 
Hunter (147) 
Julkunen et al (168) 
Kakkar (169) 
Katzner et al (172) 
London (199) 
MC Cown Miller (212) 
Metzetal (218) 
Meynetal (220) 
Mikhail et al (222) 
Montgomery Lawson (227) 
Navabetal (239) 
Niemann Mankin (242) 
Niemincn Satokan (243) 
Ryan et al (273) 
Sim Stauffer (287) 
S4reideetal (298) 
Xabregasetal (328) 
77 
50 
112 
361 
101 
65 
197 
329 
100 
166 
50 
447 
37 
117 
63 
100 
50 
250 
350 
190 
446 
74 
112 
50 
50 
77 
82 
74 
81 
-
74 
77 
77 
79 
72 
-
_ 
-
71 
77 
69 
70 
78 
-
82 
73 
59 
74 
69 
76 
1С 
I C + f C 
1С 
1С 
1С 
1С 
1С 
1С 
1С 
I C + C C 
I C + E C 
1С 
1С 
і с + ь с 
1С 
i c + J - c 
1С+ЬС 
1С 
I C + L C 
I C + L C 
1С 
1С 
1С 
I C + L C 
I C + F C 
os 
O S - f Ρ 
FP 
FP 
os 
O S - E P 
O S 
O S - L P 
FP 
O S LP 
-
LP 
EP 
O S EP 
O S 
O S - E P 
O S - E P 
FP 
OS EP 
O S - E P 
O S 
O S 
F Ρ 
O S - L P 
-
18 
10 
1 
11 
12 
6 
18 
27 
-
-
_ 
-
18 
14 
-
-
-
66 
4 
10 
4 
2 
0 
2 
10 
_ 
54 
_ 
_ 
0 
0 
-
1 
1 
-
3 
5 
1 
2 
32 
_ 
-
-
1 
1 
4 
4 
-
-
-
-
-
_ 
0 
-
_ 
-
3 
-
-
-
-
11 
3 
_ 
-
-
1 
_ 
3 
6 
16 
-
-
-
-
1 
-
2 
-
3 
-
1 
_ 
-
_ 
-
_ 
2 
_ 
-
12 
-
6 
-
28 
4 
-
-
6 
7 
-
4 
_ 
_ 
-
_ 
_ 
3 
8 
2 
6 
3 
-
_ 
-
-
-
6 
10 
3 
5 
4 
2 
2 
4 
5 
1 
2 
11 
2 
11 
17 
1 
2 
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(105, 147, 218, 220). If technical investigation methods, such as phlebography, 
echography, pletysmography or 125 I-fibrinogene scintigraphy are used, this 
incidence rises to 66 %, or even 91 % if no prophyllactic anticoagulation therapy 
was given (19). Pulmonary embolism was diagnosed by pulmonary scintigraphy 
in 2 to 4 % of the cases (106,124,227,239, 287,298). 
Wound problems, such as infection and hematoma, are more often seen after an 
endoprosthesis than after an osteosynthesis. McCown (212) noted an 18% infec-
tion rate after hemiarthroplasty, compared to 6 % after osteosynthesis. Luxation of 
a prosthesis, followed by closed reduction and continuous traction or pelvic plaster 
casts, is a serious complication (53, 63). In old people it leads to patient's death in 
± 50 % of the cases (63, 86,147, 222, 287). 
6.2. MORTALITY RATE 
As shown in table 11, a hip fracture leads to a significant mortality, even in our 
days. Mortahty during the hospitalization period varies according to different 
authors (1 to 21 %) (230, 287). Because of the important variation in the length 
of hospitalization, 17 days in Waris's series (316), 35 days in Dahl's series (62), 
mortality rates cannot be easily compared (157, 220). 
Several opinions exist as to the question during how long a period does the hip 
fracture influence mortality rate. This period has been put at two months (62), 
three months (123, 157, 199) or even six months (220). After six months the 
mortality rate may be compared to the normal population. Jensen and co-workers 
(165) noted a mortality rate of 10% after one month (average age : 74), 17% 
after three months (average age : 76), 21 % after six months (average age : 74), 
27 % after one year (average age : 75) and 36 % after two years (average age : 75). 
Dahl (62) calculated that the mortality rate in the first month after the hip fracture 
was 15 times higher than the expected mortality in that age group and 7 times 
higher during the second month. 
The most important causes of death during hospitalization or in the first months 
are cardiac failure and respiratory infection, both of them causing a 30 % mortali-
ty rate (table 12). 
Pulmonary embolism, cerebro-vascular accidents and renal insufficiency are next 
in frequency (table 12). 
In many cases however, death is caused by an accumulation of several complica-
tions, promoted by prolonged bed rest (59). 
Among the different risk factors the patient's age (table 13) is probably the most im-
portant : the older the patient, the higher the probability of dying after a hip 
fracture, as older patients have more associated ailments (55,62,172,212). 
Especially cerebral dysfunction and morbus Parkinson jeopardize the patient's 
chance of recovery. Kopp's series shows that 83 % of the deceased patients presented 
three to six associated ailments when admitted into hospital (180). 
The mortality rate is higher for men (even though on average they were younger) 
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Table Π 
Mortality after hip fractures (in %) 
Author 
Cederetal (4243) 
Coates Armour (53) 
Colbert et al (55) 
Dahl (62) 
D'Aicy Devas (63) 
Dickreuter (77) 
Dujardinetal (87) 
Forgon (104) 
Frandsen-J^rgensen (105) 
Frandsen (106) 
Hunter (147) 
Jensen Ttfndevold (157) 
Lüthje et al (202) 
Lüthje Vaherto (203) 
MCCown-Miller (212) 
M Kenne et al (213) 
Meynetal (220) 
Miller (224) 
Montgomery Lawson (227) 
Moschmski et al (230) 
Niemmen Satokan (243) 
Sim-Stauffer (287) 
kreide et al (298) 
kreide et al (299) 
Stfreideetal (300) 
N 
68 
85 
944 
675 
354 
45 
458 
172 
65 
197 
100 
1592 
213 
133 
117 
100 
106 
360 
250 
82 
446 
112 
50 
104 
103 
Age 
79 
76 
73 
74 
81 
80 
78 
73 
74 
77 
79 
77 
71 
72 
71 
76 
69 
73 
78 
80 
73 
74 
69 
78 
71 
Fracture 
type 
I C + E C 
1С 
І С + Ь С 
I C + E C 
1С 
1С 
I C + E C 
1С 
1С 
1С 
1С 
I C + E C 
I C + E C 
1С 
I C + E C 
I C + E C 
I C + E C 
I C + E C 
1С 
1С 
1С 
1С 
1С 
1С 
1С 
Treatment 
O S + E P 
EP 
O S + E P 
O S + E P 
E P 
EP 
O S + E P 
O S 
O S 
O S 
E P 
O S + E P 
O S + E P 
O S + E P 
O S + E P 
O S 
O S + E P 
O S + E P 
EP 
EP 
O S 
EP 
O S 
O S + E P 
O S 
During 
hospitalization 
9 
15 
15 
14 
18 
9 
8 
2 
8 
7 
21 
1 
1 
month 
7 
7 
6 
12 
13 
16 
5 
11 
10 
10 
9 
13 
10 
12 
4 
6 
5 
3 6 
months months 
13 
20 
22 
16 
17 
17 
16 
37 
19 
21 
23 
24 
26 
22 
19 
21 
18 
22 
23 
46 
6 
11 
9 
1 
year 
24 
27 
42 
27 
26 
25 
27 
23 
54 
30 
19 
11 
2 
years 
_ 
42 
60 
34 
60 
Table 12 
Causes of death m % after hip fractures during hospitaltation 
or during the first post-opeative month 
Author 
Ceder (42) 
Dahl (62) 
D'Arcy-Devas (63) 
Dickreuter (77) 
Miller (224) 
Montgomery Lawson (227) 
Moschmski et al (230) 
Niemmen-Satokan (243) 
Ostapowicz-Popovic (251) 
N 
deaths 
5 
94 
46 
8 
18 
17 
17 
55 
92 
Pulmonary 
disease 
20 
31 
35 
12 
11 
29 
47 
36 
14 
Cardio vascular 
disease 
40 
26 
24 
25 
28 
18 
18 
29 
52 
Pulmonary 
embolism 
20 
7 
9 
25 
61 
12 
24 
13 
9 
Neuro-psychiatnc 
disease 
0 
11 
12 
0 
6 
2 
4 
Urological 
disease 
20 
4 
0 
12 
5 
2 
Others 
unknown 
0 
23 
17 
25 
0 
24 
12 
15 
19 
34 
Author 
- Coupler et al (59) 
3 months 
- Dujardin et al (87) 
-
- Katzner et al (172) 
6 months 
- Meynetal (220) 
3 months 
- Miller (224) 
1 month 
- Ostapowicz-Popovic 
Hospitalization 
Table 13 
Relationship between age and 
(251) 
N 
deaths 
109 
101 
139 
18 
99 
90 
< 6 0 
1 '1 
| 
1 «1 
1 9 
16 
60 - 69 70 -
| 20 
13 
20 
QD E I 
в | 
16 
mortality 
74 
- J 
1 
25 
16 
27 
27 
7 5 - 7 9 
| i 6 | 
1 
rate 
8 0 -
1 
23 
1 
II 
• — 
84 85 - 89 > 9 0 
25 
40 
43 
33 
41 
1 «1 
Ι Ι « | 
1 
70 
42 | 
than for women (12, 17, 87, 111, 157, 224). In the same age group there is no 
difference in the mortality rate between intra- and extra-capsular fractures (62, 
123, 157, 203). Most authors note a higher mortality rate after conservative than 
after operative treatment (62, 142, 183, 316). Nevertheless, as to extra-capsular 
fractures Kuijjer (184) and Murray (238) showed that mortality rate can also be 
very low with conservative therapy, if nursing care is excellent. 
Coupler (59) and McNeil (215) found that postponing the operation for more than 
48 hours increased mortality. Beals (17), Colbert (55) and Miller (224) stated that 
delaying operation did not influence mortality. Meyn and co-workers (220) stated 
that the highest mortality rate was recorded in patients operated upon early. 
Niemann (241) reported that the mortality rate was not significantly influenced 
by the duration of the intervention. 
McKenzie (213) and McLaren (214) found a higher mortality rate after general 
anaesthesia than after spinal anaesthesia in comparable groups of patients. On the 
other hand, the duration of anaesthesia does not influence mortality (224,242). 
Coupler (59) and S^reide (299) found no difference in the mortality rate after 
prosthetic surgery and internal fixation in patients of the same age group. Waris 
(316) records an even lower number of hospital deaths in patients treated with 
endoprosthesis. 
Many authors (17,42,123,157) state that the more the patient was socially and/or 
functionally dependent at the moment of the accident the higher the mortality 
rate. Biga (22) and Jensen (166) proved that mortality is significantly increased as 
the functional independence decreases. 
Niemann (241) indicated that mortality was higher in patients without living relatives. 
Ceder (42), Jensen (166) and Niemann (241) report that the probability of dying 
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after a hip fracture is significantly higher in patients living in institutions than in 
patients living at home at the time of injury. 
So we may conclude that the mortality rate after a hip fracture is about 10 % 
during the first month. 75 % of the causes of death can be ascribed to cardiac 
failure, respiratory infections and pulmonary embolism. After three months the 
mortality rate is 17 %, after six months 21 %, and after one year 21%. 
7. POST-OPERATIVE REHABILITATION 
The aim of physiotherapy for hip fracture patients is to prevent complications due 
to prolonged bed-ridden condition and to rehabilitate the ambulatory function. 
7.1. PREVENTION OF COMPLICATIONS DUE TO PROLONGED BED-RIDDEN 
CONDITION 
The most important post-operative complications, following a hip fracture, have 
been outlined previously (cfr. 6.1). 
To prevent pulmonary complications, supervised breathing and respiratory exercises, 
are recommended. Tapping, vibro-massage on the thorax and exercises of expecto-
ration are indicated in CARA patients(302,303,304). 
Phlebothrombosis and thromboembolism should be prevented by massaging the 
lower limbs, by active and active-passive mobilisation of the knees, and by tonifying 
exercises of the calf and foot muscles, and by prophylactic anticoagulants (304). 
To avoid bed-sores, it is advisable to put the patient on a 5 cm thick foam mattress 
as soon as possible after admission to even out the pressure on the sacrum and the 
heels (311). 
Whenever possible, the patient should be helped in changing his or her position 
regularly. It is equally essential that the top end of the bed should not be raised 
any higher than 30°, so as to prevent bed-sores at the level of the sacrum. As soon 
as any redness appears on the heels, ice-frictions, combined with warm air (using, 
for instance, a hairdryer) are indicated. However, the surest way to prevent bed-
sores is to have the patient sit in an armchair at an early stage (304,311). 
This sitting up, as soon as possible after surgery, decreases the danger of urinary 
tract infections and possibly gives the patient a feeling of "beginning to get better" 
(302,303,304). 
Regular contact with the patient, an obvious and understandable explanation of 
the treatment and encouragement, can be of great help in preventing "hospital 
deterioration" and in improving cooporation (304). 
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7.2. REHABILITATION OF WALKING 
Learning anew to walk, for patients having an operated hip fracture is considered 
as the physiotherapist's primordial task (304). 
This rehabilitation is to be started "as soon as possible". 
Elderly patients cannot be taught to get about on one leg. Even against all advice, 
they will lean on the operated leg (304). 
Leaving aside Enneker et al (94) who do not allow patients with a total hip prosthe-
sis to lean on the leg for nine months, all the other authors allow early weight-
bearing after insertion of a cephalic or a total hip prosthesis (31,32,40,53,63,86, 
92,120,122,177,257). 
Also after internal fixation as well for intra-capsular as for extra-capsular fractures, 
most authors today permit early weight-bearing in elderly people (25, 42, 47, 83, 
105, 125, 208, 231, 274, 298). The progression made in walking rehabilitation is 
as follows : 1) walking in the "walking bars", 2) walking with the help of an am-
bulator, 3) walking with the help of two crutches, 4) walking without any device 
or holding a walking stick in the hand on the opposite side of the operated hip 
(304). This treatment programme cannot be applied to all patients. After an average 
of 33 days only 62 % of Miller's 149 patients (223) were able to walk with an 
ambulator or two crutches. 
Some aged patients are prone to use helping devices for a much longer time than 
strictly necessary, because of the fear of losing their balance and falling (303). 
It is dangerous to stimulate elderly people to walk too quickly with the least 
possible help (21). 
At the same time, the activities of daily life, i.e. using the toilet, washing, dressing, 
going up and down the stairs, are reeducated (271). 
When the patient can walk safely, attention is given to correcting the walking. After 
a hip fracture most patients are walking with the operated leg in slight exorotation, 
roUing of the foot badly (271,303). 
8. FUNCTIONAL RESULTS OF OPERATIVELY TREATED HIP 
FRACTURES 
8.1. GENERAL CONSIDERATIONS 
There is a number of more or less well-balanced evaluation scales for the hip after 
an operation. We believe that the scales that give priority to the walking capacity 
and to the A.D.L. are the best (3, 7, 77, 122, 133, 151, 179, 191, 227). How-
ever, no studies have been performed to evaluate the reliability and validity of 
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the different scales, neither has a single system been integrally and universally adopt-
ed. The results of operatively treated hip fractures, according to the various reports, 
are strikingly different. Prudence in interpreting and in comparing results is ad-
vocated, if one takes into account that : 
— follow-up periods greatly differ ; 
— the average age of the group of patients in a follow-up is seldom mentioned ; 
— only a fraction of patients was followed up ; 
— some authors gave the results of "carefully chosen" patients : 
— infection and re-operation were not taken into account by some ; 
— in the case of re-operation, some authors gave the results before the reinter-
vention, others after it ; 
— patients unable to walk, because of associated ailments, were not taken into 
account by some and were classified as "bad results" by others ; 
— some authors only evaluated patients able to come to the hospital, whereas 
others tried to perform a complete follow-up. 
— Although only the X-ray results are given in most publications, a minority of 
authors describe the functional results as well. 
8.2. FUNCTIONAL RESULTS AFTER INTRACAPSULAR FRACTURES 
As to the final functional results, it appears that 20-40 % of the patients who 
remained alive and could be followed-up, were functionally worse off after the 
operation (179, 200, 212, 220, 287,299). These percentages might even have been 
higher if all the surviving patients had shown up for reexamination. Also the de-
ceased patients probably would have shown a decreased functional capacity after 
the operation. 
We were also interested to elucidate whether prosthesis patients perform longer 
and better than osteosynthesis patients. 
In order to get a general impression of the late functional result after surgery, 
table 14 shows the global results in different series : 60-80% of osteosynthesis 
patients, and 40-80 % of prosthesis patients achieved good or excellent results. 
These wide margins probably give more information on the different ways of 
evaluating than on actual differences between the groups. 
The general impression from table 14, however, is that more excellent and good 
functional results are obtained after an osteosynthesis than after a prosthesis. But 
even this impression should be a cautious one, considering the higher average age 
of prosthesis patients. In three series (144, 167,263) osteosynthesis and prosthesis 
patients are evaluated according to the same criteria. In all three series the results 
of the prosthesis patients were inferior, yet the average age also was higher, respec-
tively 77, 79 and 80 years in the prosthesis patients versus 72 years in the osteo-
synthesis patients. Only in S^reide et al (299) does one find data of a prospective 
clinical study comparing osteosynthesis (N = 42) and prosthesis (N = 38) in patients 
comparable to age and with a similar follow-up period. Following Stinchfield's 
evaluation scale (306) 29 % of prosthesis patients achieved an excellent result, versus 
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Table 14 
Functional results after osteosynthesis or prosthetic replacement 
for intra-capsular fractures 
Author 
Osteosynthesis 
Ackroyd (1) 
Hunter (145) 
Johnson-Crothers (167) 
Kofoed-Alberts (179) 
Omman et al (249) 
Raine (263) 
Riskaetal (268) 
Schwarz (282) 
Sçireide et al (300) 
von Bahr et al (313) 
Prosthetic replacement 
Carnesale-Andcrson (40) 
D'Arcy-Devas (63) 
Dickrcuter (77) 
Hegi-Roth (133) 
Hunter (145) 
Jcnsen-Holstcm (155) 
Johnson-Crothers (167) 
Lindholmetal (197) 
Montgomery-Lawson (227) 
Moschinski et al (230) 
Raine (263) 
Rjska (267) 
Rosemcyer et al (270) 
Sílreide (301) 
Ν 
30 
86 
117 
112 
143 
37 
60 
66 
70 
122 
22 
161 
22 
37 
64 
60 
44 
69 
94 
16 
35 
95 
100 
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Follow-up 
period in 
years 
0 5 - 3 
0.5 - 4 
+2 
2 - 3 
5 
+1 
+2 
+1 
+1 
+2 
+4 
"Late" 
3.5 
+ 1 
0.5 - 4 
4.9 
+2 
3.3 
3 - 8 
"Late" 
+ 1 
10.4 
9.5 
5.6 
%exccllent 
or 
good 
59 
58 
61 
83 
57 
68 
83 
87 
83 
63 
60 
82 
27 
35 
48 
52 
55 
77 
38 
50 
46 
76 
65 
52 
% fair 
33 
6 
4 
17 
5 
8 
13 
11 
10 
73 
38 
43 
27 
12 
21 
25 
11 
20 
31 
42 
32 
40 
52 
54 
% bad 
7 
33 
12 
26 
12 
5 
4 
26 
8 
0 
27 
5 
19 
7 
40 
25 
12 
15 
17 
19 % of osteosynthesis patients. A good result was obtained in 50 % versus 36 % of 
patients, an average result in 13 % versus 17 % of patients and a bad result in 8 % 
versus 29 % of patients. 79 % of the prosthesis patients were functionally excellent 
or good as compared to only 55 % of the osteosynthesis patients. After one year 
prosthesis patients had a significantly (p = 0.025) better result than osteosynthesis 
patients. 
From the literature survey above, it is not clear whether the patient with an intra­
capsular fracture, is best off in the long run with an osteosynthesis or with a pros­
thesis. On the other hand Karumo's study (170) proves that on average, early 
functional results are better after a prosthesis than after an osteosynthesis (table 
15). The author examined 39 prosthesis patients and 48 osteosynthesis patients, 
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Table 15 
Early functional results after osteosynthesis (O.S.) (N = 48, average age = 72) 
and endoprosthesis (E.P.) (N=39, average age = 74) for intra-capsuhr fractures 
(Karumo) (170) 
- Walking 
independently 
- Walking 
with crutches 
- Walking 
with crutches + 
- Bed-ndden 
— Using the stairs 
independently 
- Using the stairs 
with crutches 
- Using the stairs 
impossible 
help 
Two weeks 
after operation 
E P 
1 
29 
8 
1 
0 
23 
16 
O.S 
1 
28 
10 
9 
0 
22 
26 
Nine weeks 
after operation 
E.P. 0 S 
23 2 
14 35 
1 5 
1 6 
p < 0 001 
17 0 
19 35 
3 13 
p < 0 001 
who were all able to get about independently before the injury. A larger proportion 
of prosthesis patients learned to walk with crutches and to take on stairs. The 
functions were also performed much earlier. Yet the prosthesis patients were, on 
average, two years older. 
8.3. FUNCTIONAL RESULTS AFTER EXTRACAPSULAR FRACTURES 
The percentage of patients in good functional condition at the time of injury and 
maintaining the same ambulatory capacity after operative treatment, is much at 
variance between authors. This percentage is 43 % in Niemann's series (241) (aver-
age age 81.6), 60% in Wolfgang's series (325) (average age 73.2), 81 % in Biga's 
series (22) (average age 79.5) and 90 % in Ganz's series (1J2)(average age 70). These 
differences could not be explained by the age difference of the patients. 
Niemann's study only reported on institutionalised patients and Ganz selected 
415 patients from a total of 1376 registrated cases without mentioning why. 
As expected, less satisfactory functional results are found in unstable fractures than 
in stable ones. Garret (41) studied 204 patients (average age 85). A follow-up period 
of 4 to 20 months was possible in 120 cases. 60 % of the patients with stable frac-
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tures were able to walk again as compared to 31 % of the patients with unstable 
lesions. 
In several studies, comparing results after various types of treatment, attention is 
given to the complications and X-ray results and no mention is made of the func­
tional outcome (136, 162, 163, 164). H0gh (137) studied three comparable groups 
of patients, treated with Ender nails, with McLaughlin nail-plates and with sliding 
devices. He concluded that hip function was statistically significantly better in the 
sliding nail and McLaughlin group than in the Ender nail group. 
Broos (33) and Claes (50) compared the functional results between patients with 
unstable fractures treated with Ender nails, Λ .S .1 .F. blade plates and endoprostheses. 
They established that the worst functional results were obtained in the Ender nail 
group. The results in the endoprosthesis group were slightly better than in the blade 
plate group. 
8.4. FACTORS INFLUENCING THE FUNCTIONAL RESULT 
8.4.1. X-ray result 
Logically, a bad X-ray result should be associated with a bad clinical result. 
8.4.1.1. X-RAY RESULT AFTER OSTEOSYNTHESIS FOR INTRA-CAPSULAR 
FRACTURES 
Pseudarthrosis is usually painful associated with a bad functional result and requires 
a further operation to optimize the patient's functional status (179, 249,273,313). 
Avascular necrosis of the femoral head has been more widely studied. 
Many older patients with a late segmental collapse of the femoral head continue 
specific activities, particular to their age, without complaining (117,313). 
Many authors state that a partial distal migration of the femoral head is not a major 
complication and needs no specific treatment (8,13,18,187,210,215,251,294). 
Only Chapman and co-workers (47) stated that 16 of their 18 patients with necrosis 
of the femoral head were a functional failure. 
From the data given, it appears that, as contrasted with pseudarthrosis, late segmen­
tal collapse is not by necessity a calamity. 
8.4.1.2. X-RAY RESULT AFTER PROSTHETIC REPLACEMENT 
Periarticular calcifications, acetabular erosion and protrusion of the acetabulum 
(in the case of hemiarthroplasty), loosening of the prosthesis and distal migration 
of the prosthetic stem into the femoral shaft are the most important X-ray complica­
tions after endoprosthesis (290, 291, 321). The severity of clinical symptoms 
does not always correspond to the X-ray fmdings(65,155,197,250, 267,290,291, 
301) ; only loosening of the prosthesis correlates significantly with a bad clinical 
result (133, 155, 321). Protrusion of the acetabulum influences pain and mobility 
negatively (133). 
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Slight calcification of the capsule or other róntgenological anomalies do not in-
fluence function (133, 175,250,321). 
Only when calcification was very severe, mobility decreased (250). Nollen and 
Slooff (246) noted some degree of ossification in 50 % of their patients, while 
severe loss of function occured in only 7%. Unilateral ossification was never ob-
served after bilateral arthroplasties (290). No correlation has been found between 
the occurence of these ossifications and the type of operation or post-operative 
complications such as haematoma and infection. Slooff (291) suggested a treatment 
with disodium-ethanehydroxydiphosphonate (EHDP) to slow down the mineralisa-
tion of ectopic bone matrix. A treatment from six weeks before until three months 
after operation was reported to optimize post-operative results (291). Unfortunate-
ly, this treatment cannot be used in fresh cases of hip fracture as the intervention 
cannot be delayed for such a long time. 
We can conclude that loosening of the prosthesis has a particularly negative in-
fluence on the clinical result. Luckily, periarticular calcifications, the most fre-
quently occuring complication, hardly influence late function at all. 
8.4.2. Other factors influencing functional result 
From the literary survey it appears that, besides the fracture and its treatment, the 
age of the patient and his pre-operative functional status strongly influence the final 
result. Older patients and patients with a diminished functional capacity before the 
fracture, often manage less well functionally after the operation (54, 212, 228, 
248,249). 
Miller (224) mentions that patients with a cerebral dysfunction and male patients 
are more prone to inferior final results. This may be explained by the low capacity 
for cooperation in mentally deficient patients and by the high degree of associated 
pathology in male patients. The influence of psycho-social and mental factors is 
also emphasized by certain authors. Socially isolated patients no longer interested 
in life, and mentally deficient patients will recuperate less easily in as far as their 
ambulating function is concerned. Cobey (54) studied 108 patients with a hip 
fracture, all of them older than 65 and independent before the injury. He con-
cluded that the affective status of the patient and his or her social isolation may be 
just as important as the treatment of the fracture when it comes to the restoration 
of function. 
Ritter and McAdoo (269) recorded a significantly worse function among female 
patients suffering from fear and depression or having relation problems. 
8.5. CONCLUSION 
It is almost impossible to estimate the percentage of good, average or bad results 
after an operatively treated hip fracture. The functional result is particularly 
influenced by the type of fracture, the treatment, the age of the patient, his general 
health condition and his optimism towards life. 
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To estimate the functional result thoroughly, it should be compared to the pa-
tients' functional status before the fracture occured. The latter is done in very few 
publications. 
It appears that approximately 20-60 % of the surviving patients who could be 
followed up, were less functional after their fracture. These percentages would 
probably be higher if all patients were followed up. 
9. SOCIAL AND ECONOMIC CONSEQUENCES OF HIP FRACTURES 
Quite a number of hip fracture patients are already in a very dependent social situa-
tion at the time of their accident. This social problem becomes even more dramatic 
because of the fracture. 
Will the majority of these patients be able to return to their former residence ; is 
sending them to an "Old People's Home" advisable ; or could a bridge be built 
between the hospital and the patient's home via a centre for re-habilitation ? 
On the other hand, the number of hip fracture patients increases in our countries ; 
the health systems are facing the effects of the global economic crisis. So could this 
become an economic problem in the future ? These questions were rarely asked 
in previous reports, and even less answered. Only recently a few thorough studies 
have been made on the social and economic consequences of hip fractures. 
9.1. CHANGES IN THE PATIENT'S LIVING CONDITION AFTER 
A HIP FRACTURE 
D'Arcy and Devas (63) studied how many of 354 hip fracture patients (average 
age 81), treated with a Thompson prosthesis, were able to return to their former 
"homes". Within the first four weeks, 63 % of the surviving patients were back in 
their normal surroundings. This ratio was respectively 83 % and 91 % eight weeks 
and six months later. 
Campell (39) observed 50 patients after a hip fracture (average age 82). Nine of 
them died within the first four months. Ofthe41 survivors,six (15 %) still remained 
in protected surroundings. Of the 27 patients who used to live in their own homes, 
18 needed outside help. Wiklander (322) affirmed that out of the 98 surviving 
patients with a fracture of the hip, about 60 % were living in their own homes a 
year later, as compared to the 65 % recorded before the fracture. 
Only a summary of Christensen's controlled study (49) about the social implica-
tions of fractures of the hip in 298 patients was published. A year later, 17 % of 
the hip fracture patients had been transferred to a nursing home, and only 35 % 
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suffered no change in their social status, as compared to respectively 2 % and 88 % 
in a control group. 
Of 205 consecutive patients in Thomas and Stevens's study (309), 105 could be 
examined a year later. Five patients (1 not operated on ; 4 under 57 years of age) 
were not included in the examination. The remaining 100 patients were studied 
as to living conditions and the degree of social dependence. Only one patient had 
become more independent after the fracture ; 25 had become more dependent on 
others while 74 patients had maintained the same status as before the fracture. 
Ç)degard and Unsgard (248) observed how many patients over 50 with a hip frac-
ture returned to their previous residences at the time of discharge from the hospital 
(table 16). More than half of the patients who came from their homes, were, 
temporarily or definitely, transferred to a hospital, to a nursing home, to a Home 
for Old People or to a convalescence centre. About half of the patients who had 
come from an Old People's Home, returned there after discharge. The majority of 
the people, who originally had come from a hospital or from a nursing home, 
returned there after treatment. 
Jensen et al (158) kept track of 360 patients with a hip fracture after discharge. 
They all lived at home before the accident and were expected to return home after 
operation. Six months after the operation 82 % (280/340) of the surviving patients, 
were back home. The others remained in nursing institutions. These excellent results 
were obtained due to the strict rule that all patients making insufficient progress 
within the first two to three weeks, would be discharged and transferred to a nursing 
home with rehabilitation facilities or to a rehabilitation centre with a developed sys-
tem in social-medical care. 
Ceder et al (42, 43, 44, 45) published four articles on the social imphcations of 
hip fractures. Patients under the age of 50 were not considered. In a first study 
(42) the authors recorded that 26 (59%) of 44 surviving patients, who lived at 
home before the fracture occurred, were able to return home after discharge. One 
Table 16 
Changes in living quarters after a hip fracture in patients older 
than 50 ((pdegard-Unsgard) (248) 
Discharge at 
At time of injury Home Home for old Nursing Rehabilitation Total 
people home centre 
At home 231(48%) 16(3%) 208(44%) 22(5%) 477 
Home for old people 1(2%) 27(52%) 24(46%) 0 52 
Nursing home 3(3%) 3(3%) 83(93%) 0 89 
Total 235(38%) 46(7%) 315(51%) 22(4%) 618 
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year after the fracture 34 (83 %) out of the 41 survivors were back home. 
In a later study (44) it is mentioned that 75 % (76/101) of the surviving patients 
who lived at home at the time of the accident, went back home after discharge, 
82 % (81/99) after four months and 86 % (78/91) after one year. 
It is exceedingly difficult to compare different studies concerning the percentage 
of patients returning home on discharge (42, 44, 63, 81,158, 248). These percent-
ages vary from 30 to 75 %, and the differences can be explained in many ways, 
i.e. the possibilities for rehabilitation and social services offered are largely at 
variance between studies. Admission to a hospital is often the occasion to start 
social help, that some patients would have needed before the accident (42). Elderly 
patients sometimes find it difficult to ask for help in an official administrative 
centre. Monod-Broca (226) expresses this in a striking manner : "La difficulté est 
de frapper à la bonne porte ; car il existait en 1972 près de 600 organismes diffé-
rents que composaient une mosaïque administrative rapidement transformée en 
maquis pour l'usager qui ne sait où s'adresser, surtout s'il est octogénaire." 
In other words : "The difficulty consists in knocking at the right door ; for in 
1972 there were about 600 different organisations, that became an administrative 
mosaic, soon transformed into scrub for the user who doesn't know whom or where 
to turn to, especially if he is an octogenarian." 
Fracturing a hip often enlarges but also solves a latent existing social problem. 
9.2. INDICATORS FOR SOCIAL READAPTION AFTER A HIP FRACTURE 
An important factor responsable for the loss of social independence after a hip 
fracture is the age of the patient (44, 309). Nevertheless, Jensen et al (158) after a 
multivariant analysis state that the social dependence at the time of the accident 
determines the final result more surely than the age of the patient. Ceder et al (44) 
ascertain that a larger number of patients without important associated disease 
(average age 72) were back home after the operation than of those who did suffer 
from important diseases (average age 78). A bad functional result also involves 
a loss of social independence. In the study by Thomas and Stevens (309) 44% of 
the patients with an average or bad clinical result had become socially more de-
pendent compared to 14 % of the patients with a good functional result. Ceder et al 
(44) state that more patients, living with relatives at the time of the accident, went 
back home and needed less social help than patients who lived alone. They also 
concluded that the best indicators for returning home after an operated hip frac-
ture were : a good general health condition at the time of the accident, living to-
gether with relatives and being able to walk with helping devices a fortnight after 
the operation. In another study (45) they checked into the mutual relationship 
by multivariant analysis of 9 variants that play a part in going back home after a 
hip fracture. Four variants appeared to be important : being able to walk a fort-
night after the operation, living with relatives, general health condition and type 
of fracture. 
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9.3. ECONOMIC CONSEQUENCES OF HIP FRACTURES 
In western industrialized countries a steady increase in life span of individuals has 
been noticed during the last century, resulting in a larger proportion of older 
people in the population. An increasing number of older people are cared for by 
Welfare Societies in institutions where nursing, medical and economic assistance 
are more readily administered (4, 103, 241, 259, 280). In several studies it has 
been shown that the incidence of hip fractures increases exponentially with age 
(15, 111, 160, 161). The incidence doubles with every five years increases in age 
after the fifth decade and is approximately 3 %, above the age of 50 and 20 %, 
above the age of 80 (160). The health systems in our countries are facing the effects 
of the global economic crisis, and are reducing the allowances of the increasing 
number of hip fractures in elderly patients (161). 
Owen et al (252) calculated that the average cost in the United States for a hip 
fracture was nearly 6,000 dollars ; 94 % of this amount went to the initial hospitali-
zation. In 1977 the estimated cost for the care of hip fractures in the United States 
was 750 million dollars excluding surgeons' fees and nursing home expenses (196). 
Jensen et al (159) stated that in Denmark occupying a bed in a rehabilitation 
clinic costs 40 % less than in a hospital. The cost per day in a convalescence home 
is about 60 % of the price in a rehabilitation centre and only 35 % of the daily 
expense in hospital. They also warn about overconsumption of social help. Braad-
baart (27) gives the following gross costs per month for the entire elderly popula-
tion in the Netherlands according to the different forms of residence : at home 
742 guilders ; in a flatlet adapted for elderly people or in a house with help 992 
guilders ; in a nursing home 1,800 guilders ; in a special nursing wing in a hospital 
2,500 guilders ; in a hospital 3,500 guilders. 
In spite of this the percentage of hospital beds occupied by hip fracture patients 
will increase over the next decades, as well in the United States (240), Scandinavia 
(161) and Western Germany (324) as in the Netherlands (138) and Flanders (66, 
82). This could become not only a social but also an economic problem for the 
future. 
9.4. CONCLUSION 
The relatively few studies on the social implications of hip fractures indicate that 
a hip fracture is not only a medical problem, but also a social and economic one. 
Most information offered concerns the change of living surroundings after a hip 
fracture. Of patients living at home before the fracture 30-75% (42, 44, 158, 
248) were allowed to return home on discharge. The differences reported may be 
explained by different adjustments made by the different authors. While Jensen 
and co-workers (158) wanted their patients to be rehabilitated in special establish-
ments before allowing them to go back home, Ceder's team (42, 44) insisted that 
the patient should return home as soon as possible. 
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Moreover, it has been stated (322) that the majority of patients with a hip frac-
ture who lived at home before their admission into hospital, wish to return home 
immediately, provided they can get the necessary help The best indicators for 
returning home seem to be the ageing condition of the patient and living together 
with someone To enhance early discharge, various authors advocate creating specif-
ic geriatric units with a physician, a trauma surgeon, specialised nursing staff, 
physiotherapists, activity therapists, occupational therapists and a social worker 
(39.81,150) 
Hip fractures result in social problems for many patients, and could become an 
economic problem in western countries patients with a social problem are not 
a social problem in themselves Helping them along in their former surroundings 
is probably preferable to sending them to a fine, imposing institution where there 
is little or no affection 
10. CONCLUSIONS DERIVED FROM THE LITERATURE 
About 70 % of the hip fractures occur in women The average age of the patients 
varies according to the different authors but is always above 60 
The ultimate reason for the hip fracture can be found in general weakness of the 
bone, so that one could even talk about "insufficiency" fractures 
As to the type of fracture involved, it is necessary to differentiate intra-capsular 
and extra-capsular fractures Lateral fractures of the femoral neck are preferably 
classified with extra-capsular injuries, as they do not present the complications 
particular to medial fractures of the femoral neck Among the different classifica-
tion methods, the one with the best prognostic value should be chosen Garden's 
classification was elected for intra-capsular fractures and Evans's classification for 
extra-capsular ones 
Because of the high average age, associated complaints are found m a considerable 
number of hip fracture patients Cardio-vascular disease is most common 30 % 
of the patients shows signs of neuropsychiatrie disease , this type of ailment has a 
definitely negative influence on the post-operative rehabilitation 
Before the accident 70 % of the patients still enjoys a fairly good loco-motor 
function , 50 to 60 % was socially not, or slightly dependent 
A minority of authors still defend a conservative treatment for stable intra-capsular 
fractures and extra-capsular fractures Nevertheless, it is not clear what type of 
surgical treatment should be applied As to the unstable intra-capsular fractures, a 
growing number of authors advise endoprosthetic replacement for elderly people 
Some prefer total hip prosthesis, others resort to hemiarthroplasty Where stable 
extra-capsular fractures are concerned, all types of internal fixation may be utilised 
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For unstable fractures, the dynamic hip screw is almost generally chosen nowadays 
although this technique is not without complications. Only a minority defends 
endoprosthesis for these fractures. The use of Ender nails is progressively abandoned. 
The operation should not be delayed unnecessarily, but a short delay may be 
acceptable, if it enhances favourable circumstances for the patient. 
Unstable intra-capsular fractures, treated by osteosynthesis, result in non-union in 
about 25 % of the cases. Even in healed fractures aseptic necrosis is found in 25 % 
of the cases. Compared to unstable intra-capsular fractures, the probability of non-
union is very low in stable intra-capsular fractures. Yet even among the latter, the 
rate of aseptic necrosis is 12 %. 
Post-operatively the following complications are reported : phlebothrombosis, 
possibly accompanied by pulmonary embolism, (broncho-) pneumonia, urinary 
infection, bed-sores and mental deterioration. The global mortality rate of hip 
fracture patients can be estimated at 10 % within the first month, 17 % within the 
first three months, 21 % within the first six months and 27% within the first 
year after the accident. 
Almost 3/4 of the registered deaths were caused by cardiac or pulmonary complica-
tions. Mortality, as compared to a control group, is especially high during the first 
three months after surgery. For the elderly, hip fractures are often ''the beginning 
of the end". 
During the post-operative period physiotherapy indubitably plays an important 
part in preventing complications as well as in reeducation to walking. Learning to 
walk on one leg with helping devices is extremely difficult for elderly patients. 
For this reason a growing number of authors allow early weight-bearing on the 
operated limb. 
The most important criteria in evaluating the functional result after surgical treat-
ment of a hip are : walking capacity and performing activities of daily life. A high 
follow-up percentage is essential to evaluate results of treatment, but is not obtain-
ed in most series. 
From all these rather imprecise and often confusing data from literature it appears 
that 20 to 60 % of the patients are functionally worse off after their fracture. These 
percentages would probably be higher still if all patients show up for reexamination. 
Hip fractures also have an important social impact. Slow functional recuperation 
or complete loss of functional capacity causes an increasing dependence on others. 
For certain patients, admission into hospital often leads to sending for the social 
welfare officer. This social help is utterly laudable, on the other hand it easily 
leads to overconsumption, causing some economic consequences. 
The hip fracture problem in fact is not yet resolved for the aged. The surgical 
aspects of the matter may not be the most important facet of the problem. Careful 
physiotherapy and socially-directed guidance of the patient is at least as important 
as surgical treatment. As we consider a patient with a hip fracture, we are inclined 
to say : "Not the fracture is the real problem ; the patient with a fracture of the hip 
is the real one.". 
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Part II 
A PROSPECTIVE STUDY OF 384 
CONSECUTIVE CASES 
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1. MATERIAL AND METHODS 
From 1 June 1978 to 1 October 1983 we have prospectively observed all patients 
who fractured their hips at the age of 70 or over. 
We excluded from this study : 
1. all patients with fractures caused by metastatic or other tumoral diseases ; 
2. all patients having been treated previously for their hip fracture in other depart-
ments ; 
3. all patients with associated multiple injuries ; 
4. two patients who were not treated operatively. One of them died of a myo-
cardial infarction the day the operation was due to be performed. The other, 
a 90-year old man died 48 hours after a medial femoral neck fracture, the 
family refusing every kind of treatment. 
Taking into account these restrictions, the study concerns a rather homogeneous 
group of old people with operatively treated hip fractures. 
395 operations on 384 hips were performed. Eleven patients fractured both their 
hips at different times during the period of study. They will be analysed as individ-
ual cases of hip fracture. In eleven cases a reintervention was necessary. These re-
interventions will be discussed separately. 
Statistical analysis was performed using the chi-square test or the continuity adjust-
ed chi-square test. When the frequency in the cross tables was too low the 2-
tailed Fisher's exact test was used. Statistical significancy was defined as aP-value 
lower than 0.05 (98,286). 
In all 384 cases we prospectively collected data concerning the patient's general 
health, the type of fracture, his social environment (table A in supplement). To do 
this, a careful anamnesis and examination of each patient was necessary. Not 
seldom had we to contact his relatives, his physician, the staff of his nursing home 
or his psychiatric institute. Note was taken of the time delay between admission to 
our department and operation. Per-operative complications were carefully minuted. 
The severity of the intervention was evaluated as to length, blood loss and the type 
of anaesthesia used. During the first three post-operative months all 384 cases were 
systematically observed for complications, functional ability and final outcome. 
Special attention was given to walking capacity at the moment of discharge. 
If patients, coming from their own homes, had to be sent to an institution post-
operatively, the main reason for this was noted. At the end of the three months, 
X-rays were made as well as a final investigation on independence rate, pain and 
living circumstances. This follow-up period is admittedly short as late complications 
such as aseptic necrosis of the femoral head, loosening or migration of the pros-
thesis, and low-grade infection may thus remain unnoticed (234, 304). However, 
many would be lost to follow-up, while the life expectancy three months post 
injury of an elderly patient with a hip fracture, is almost equal to that of the nor-
mal old people population (62,123,157, 199). 
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2. AGE, SEX, TYPE OF FRACTURE 
2.1. AGE AND SEX 
Of the 384 fractures, 278 were noticed in women and 106 in men (2.6/1). Of 
these 278 women, 204 were widows (73.4 %). Of the 106 men only 54 (50.9 %) 
had lost their partner. 84 % of these women (233) had never taken up any profes-
sional activity except their housework, a normal situation in the first half of this 
century. 
204 fractures (53.1 %) were on the left side and 180 on the right (46.9 %). 
The average age for the total group of hip fractures was 81 (80.8 for men, 81.3 for 
women). These figures cannot be compared to other studies because we have 
excluded all patients younger than 70 years of age. 
69 hip fractures occurred before the age of 75,38 fractures were noticed inpatients 
of 90 and older. 187 fractures (48.7 %) occurred in patients of the ninth decade 
(table 1). 
Table 1 
Hip fractures in the elderly -N= 384 
age distribution 
Age N % 
7 0 - 7 4 69 18.0 
75 - 79 90 23.4 
80 - 84 104 27.1 
8 5 - 8 9 83 21.6 
90 - 94 28 7.3 
95 - 100 10 2.6 
Total 384 100 
2.2. TYPE OF FRACTURES 
In our series 183 fractures were classified as intra-capsular (47.7%) and 201 as 
extracapsular fractures (523 %). 
166 out of the 183 medial neck fractures (Garden III and IV) were unstable (90.7 %). 
This can be explained by the fact that all patients younger than 70 were excluded 
from our study, and we know that the incidence of unstable fractures increases 
with age (243). 
As to the extra-capsular fractures, we noted 63 stable (31.3 %) and 138 unstable 
(68.7%) lesions. Only in Jensen's series (160) a higher percentage (74.4%) of 
unstable lesions was found. 
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2.3. RELATIONSHIP BETWEEN AGE AND TYPE OF FRACTURE 
In our study the average age of patients presenting an intra-capsular fracture was 
80.2 as compared to 82.0 of patients with an extra-capsular fracture. 
As shown in table 2, this difference is statistically significant (P = 0.013 < 0.05). 
When the patient series is divided into four groups, based on the type of fracture : 
stable intra-capsular (S.I.C.), unstable intra-capsular (U.I.C.), stable extra-capsular 
(S.E.C.) and unstable extra-capsular (U.E.C.), extra-capsular fractures are much 
more common than intra-capsular fractures in patients beyond the age of 90 
(table 3). 
Table 2 
Relationship between age and type of fracture — N = 384 
Age 
7 0 - 7 9 
8 0 - 8 9 
90 - 100 
Total 
Chi-square 8.644 
Ρ = 0.013 < 0.05 
Intra-capsular 
84 (46.0 %) 
89 (48.6 %) 
10 (5.5 %) 
183(47.6%) 
Extra-capsular 
75 (37.3 %) 
98(48.8%) 
28(13.9%) 
201 (52.4 %) 
Table 3 
Relationship between age and type of fracture - N=384 
Stable Unstable Stable Unstable 
intra-capsular intra-capsular extra-capsular extra-capsular 
7 0 - 7 9 
8 0 - 8 9 
90 - 100 
Total 
Chi-square 
8 (47.1 %) 
8 (47.1 %) 
1 (5.8 %) 
17 (4.4 %) 
9.166 Ρ = 0.164 
76(45.8%) 
81 (48.8 %) 
9(5.4%) 
166(43.2%) 
> 0 . 0 5 
24 (38.1 %) 
29(46.0%) 
10(15.9%) 
63(16.4%) 
51(37.0%) 
69 (50.0 %) 
18(13.0%) 
138(35.9%) 
159(41.4%) 
187 (48.7 %) 
38(9.9%) 
384 (100 %) 
18 of 38 patients (47.4 %) in the age group of 90 years or older had an unstable 
extra-capsular fracture. Only one of them (2.6 %) had a stable intra-capsular one. 
When we compare the age of patients with stable fractures (intra- or extra-capsular) 
to the age of patients with unstable fractures (intra- or extra-capsular), we find 
no significant difference (table 4) (P = 0.429 > 0.05). 
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Age 
Table 4 
Relationship between age and type of fracture - N= 384 
Stable fractures 
(intra- + extra-capsular) 
Unstable fractures 
(intra- + extra-capsular) Total 
70 -79 
8 0 - 8 9 
90 - 100 
Total 
Chi-square 1.690 
32 (40 %) 
37 (46.3 %) 
11 (13.7%) 
80(20.8%) 
Ρ = 0.429 > 0.05. 
127(41.8%) 
150(49.3%) 
27 (8.9 %) 
304(79.2%) 
159(41.4%) 
187(48.7%) 
38 (9.9 %) 
384(100%) 
2.4. RELATIONSHIP BETWEEN SEX AND TYPE OF FRACTURE 
No statistically significant difference was found between sex of the patients and the 
type of fracture, (tables 5 and 6) 
Table 5 
Relationship between type of fracture and sex - N = 384 
Sex Intra-capsular Extra-capsular Total 
<5 
9 
Total 
45 (42.4 %) 
138(49.6%) 
183 (47.7 %) 
61 (57.5 %) 
140(50.4%) 
201 (52.3 %) 
106 (27.6 %) 
278(72.4%) 
384(100%) 
Continuity Adj. Chi-square 1.314 Ρ = 0.251 > 0.05. 
Sex 
Table 6 
Relationship between type of fracture and sex - N=384 
Stable Unstable Stable Unstable 
intra-capsular intra-capsular extra-capsular extra-capsular Total 
6 
9 
Total 
4 (3.8 %) 
13 (4.7 %) 
17 (4.4 %) 
41 (38.7%) 
125(45.0%) 
166 (43.2 %) 
23(21.7%) 
40(14.4%) 
63(16.4%) 
38(35.8%) 
100(36.0%) 
138(35.9%) 
106 (27.6 %) 
278 (72.4 %) 
384 (100 %) 
Chi-square 3.342 Ρ = 0.342 > 0.05. 
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3. THE PRE-OPERATIVE STATUS 
For all patients in this series physical and mental condition as well as social environ-
ment was evaluated at admission (table A in supplement). 
3.1. PHYSICAL CONDmON 
3.1.1. Associated ailments 
In this study we examine each pre-existing pathological condition as minutely as 
possible. Whenever basic clinical examination revealed an anomaly, pre-operative 
evaluation was performed by a specialist in internal medicine. The basic screening 
consisted of an X-ray of the thorax, an electrocardiogram, a blood test, and urinary 
analysis. If necessary, additional technical examinations were made. 
Associated illnesses are given in table 7. 
Table 7 
Associated illnesses — N = 384 
Neuropsychiatrie disorders 
M. Parkinson 
Cardiac disease 
Peripheral vascular disease 
Hypertension 
Pulmonary disease 
Diabetes 
Rheumatic complaints 
Urinary tract disease 
Malignant disease 
Previous operations 
Abdominal disorders 
Previous injuries 
Miscellaneous 
Associated fractures 
N 
221 
20 
168 
50 
100 
91 
49 
56 
51 
28 
131 
42 
85 
46 
17 
% 
57.6 
5.2 
43.8 
13.0 
26.0 
23.7 
12.0 
14.6 
13.3 
7.2 
34.1 
10.9 
22.1 
12.0 
4.4 
Only six patients (1.6%) were completely free from any associated ailment. 53 
patients (13.8 %) suffered from three or less associated ailments and 59 (15.4 %) 
showed seven or more associated conditions (table 8). The average number of 
associated illnesses was 5.0. 
Some of these anomalies will now be discussed in detail. 
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Table 8 
Associated illnesses —N = 384 
N of ailments N 
3 or less 53 13 8 
4 6 272 70 8 
7 or more 59 15 4 
3111 NEUROPSYCHIATRIC DISORDERS 
(221 cases 57 6%) 
In 221 hip fracture patients of this series 247 neuropsychiatrie disorders were 
discovered Compared to other publications (43,92, 136,185,308), this incidence 
is relatively high 
Table 9 
Neuropsychiatrie disorders 
(247disorders m 221 patients) 
Senile demention 141 
Hemiparesis after CVA 36 
Depressive psychosis 17 
bits 12 
Vertigo 10 
Epilepsy 7 
Neurotic behaviour 6 
Severe alcoholism 5 
Oligofrenia 5 
Psychopathological behaviour 3 
Severe deafness 2 
Cerebral ataxia 1 
Brain metastasis 1 
Polyneuropathia 1 
3112 CARDIAC DISEASE 
(168 cases -43 8%) 
Isolated cardiac affections, showmg discrete electrocardiagraphic abnormalities 
and without specific clinical impairment were found in 88 cases 
In 53 patients treatment with digitalis and diuretics, was compatible with a well-
balanced health condition at the time of the injury In 27 cases a recent myocardial 
mfarction, previous neglected acute heart failure or a serious atrial-ventricular block 
was found 
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3.1.1.3. PERIPHERAL VASCULAR DISEASE 
(50 cases - 13 %) 
In this group we collected patients with serious venous (19 cases) as well as arterial 
(31 cases) insufficiencies. In patients with venous diseases we noticed an important 
postphlebitic syndrome in nine cases, seven times associated with varicose ulcers. 
All of the 31 patients with peripheral arteriosclerosis, except five, were limited in 
ambulatory capacity because of intermittent claudication. Three patients had 
arterial ulcers on the side of the hip fracture. In two cases an amputation of the 
limb was necessary within three months of the hip fracture repair. 
3.1.1.4. PULMONARY DISEASE 
(91 cases-23.7%) 
Most of these patients were suffering from CARA or from sequels of previous 
tuberculosis or antraco-silicosis (85 cases). Twenty-three patients showed severe 
respiratory distress at the time of the hip fracture because of terminal chronic 
pulmonary illness or because of an acute bronchopulmonary infection. 
3.1.1.5. RHEUMATOLOGICAL COMPLAINTS 
(56 cases - 14.6 %) 
Under this label we have taken into account only severe rheumatological disorders 
influencing the ambulatory capacity or the general condition of the patient (table 
10). Only seven patients showed important ipsilateral coxarthrosis at the time of 
injury. This confirms the negative correlation between coxarthrosis and hip fracture, 
as was shown by Weintroub (319). 
Table 10 
Rheumatological complaints (56 cases, 14.6 %) 
- Arthrotic deformities 30 
- fractured hip 7 
- other hip 5 
- knee(s) 7 
- spine 10 
- Kyfo-scoliosis 13 
- Previous acute rheumatic fever 6 
- Paget's disease 4 
- Gout 3 
3.1.1.6. PREVIOUS INTERVENTIONS 
131 (34.1 %) patients had previously undergone 160 operative interventions (table 
11). Except for a small number of orthopaedic operations, they had no influence 
on the patient's functional status at the time the hip was fractured. 
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In our series 13 patients (3.0 %) had a history of partial gastrectomy. Radical total 
hysterectomy was previously performed on 27 of the 278 female patients (9.7 %). 
As mentioned in chapter 1.1.5 both factors might favour osteoporosis and be 
related to the pathophysiology of the hip fracture. 
Table 11 
Previous operative interventions 
(160 operative interventions in 131 patients, 34.1 %) 
Abdommal operations 
- repair of hernia 
- partial gastrectomy 
- appendectomy 
- partial colectomy 
- Miles operation 
- palliative colostomy 
- cholecystectomy 
- laparotomy (not specified) 
Orthopaedic operations (other than previous fractures) 
- amputation of leg 
- amputation of toe 
- THP (arthrosis) 
- arthrodesis of the клее 
- arthrodesis of the elbow 
- hallux valgus correction 
- osteotomy of proximal tibia 
- cervical nb resection 
Urologie operations 
- prostatectomy 
- endoscopic resection of polyps 
- nefrectomy 
- hydrocoelectomy 
Gynecologic operations 
- radical total hysterectomy 
- uteropexy 
- unilateral ovanectomy 
Vascular operations 
- carotid artery bypass 
- aorto-femoral bypass 
Various operations 
- ear or nose operation 
- total mastectomy 
- partial mastectomy 
- thyroidectomy 
- cataract operation 
- partial mandibulectomy 
23 
13 
17 
5 
1 
1 
17 
5 
3 
1 
2 
1 
1 
1 
2 
1 
10 
3 
3 
1 
27 
3 
1 
1 
1 
9 
3 
1 
1 
1 
1 
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3.1.1.7. PREVIOUS FRACTURES 
(85 cases-22.1 To) 
A previous fracture was noticed in 85 cases (22.1 %). 17 patients had already had 
a fracture of the opposite hip before this study started (these lesions are not included 
in our series). Also 11 patients broke both hips during the study period. So 28 of 
the 373 patients (7.5 %) had fractured both hips at any time. 
We noticed 19 previous Colles' fractures (4.9 %) and eight fractures of the proximal 
humerus (2.0 %). 
Table 12 
Previous fractures (85 cases, 22.1%) 
Hip (not included in this series) 17 
Wrist 19 
Tibia 13 
Proximal humerus 8 
Forearm 6 
Distal humerus S 
Pelvis 4 
Ankle 3 
Rib 3 
Other bones 7 
3.1.1.8. ASSOCIATED FRACTURES 
(17cases -4.4%) 
In our series the hip fracture nearly always occurred as an isolated lesion. Associated 
fractures were noticed in only 14 cases (4.4 %), and were generally related to 
osteoporosis, i.e. Colles' fractures (8 cases) and fractures of the proximal humerus 
(6 cases) (table 13). 
Table 13 
Associated fractures (17 cases, 4.4 %) 
Colles' fracture 8 
Proximal humerus fracture 6 
Pelvic fracture 1 
Clavicular fracture 1 
Ankle fracture 1 
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3119. RELATIONSHIP BETWEEN ASSOCIATED AILMENTS AND TYPE OF 
FRACTURE 
The 183 patients with intra-capsular fractures presented an average figure of 5 
associated ailments In this group, patients with stable lesions had more associated 
diseases (5 7) than patients with unstable lesions (4 9) 
When it comes to extra-capsular fractures, we found an average number of 5 0 
associated ailments m 201 patients In these cases patients with stable fractures 
showed an equal number of diseases as patients with unstable lesions (average 
number 5) For the whole group the differences are not significant (P = 0 627 > 
0 05) (table 15) 
Table 14 
Relationship between associated ailments and type of fracture — N = 384 
Fracture type N Average number of 
associated ailments 
Intra-capsular fractures 
stable 
- unstable 
Extra-capsular fractures 
- stable 
unstable 
17 
166 
63 
138 
183 5 0 
57 
49 
201 5 0 
50 
50 
Table 15 
Relationship between associated ailments and type of fracture - N = 384 
N of associated 
aliments 
3 or less 
4 - 6 
7 or more 
Chi-square 4 36 
Stable 
intra-capsular 
17 
1 (5 9 %) 
11(64 7%) 
5(29 4%) 
Ρ = 0 627 > 0 05 
Unstable 
intra-capsular 
166 
23 (13 9 %) 
122(73 5%) 
21 (12 6%) 
Stable 
extra-capsular 
63 
9 (14 3 %) 
43(68 2%) 
11(17 5%) 
Unstable 
extra-capsular 
138 
20 (14 5 %) 
96(69 6%) 
22 (15 9 %) 
3.1.2. The scale of independence 
For our evaluation scale we have taken into account the ambulatory capacity of 
the patient at the time of the accident and his or her capacity to perform daily 
life activities (table A in supplement) 
Also the reasons for a limited ambulatory capacity were taken into account If the 
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patient was not able to walk at all, he obtained no points. If he could walk indoors 
with help of a second person, he obtained 5 points. If he could walk with the help 
of an ambulator, crutches or walking sticks or if he could walk entirely indepen-
dently, he obtained respectively 5, 10 or 15 points. If he could also walk outdoors 
he obtained an extra bonus of 10 points. If the walking distance was between 50 
and 250 metres he obtained another 5 bonus points and if he could walk further 
than 250 metres, the bonus was 10 points. For each of the three daily-life activities 
he could perform without any help, i.e. dressing up, getting up from a chair and 
doing stairs, 5 extra points were given. 
We classified our patients in four groups as to the total score obtained : 
Group I : 40 points or more 
Group II : 30 to 35 points 
Group III : 20 to 25 points 
Group IV : 15 points or less. 
So in the first group we find completely independent old patients, and patients 
with only a slight limitation of their functional capacities (i.e. patients needing a 
walking stick but able to cover more than 250 metres, and also patients kept 
permanently in psychiatric institutes, but who are able to walk independently and 
perform their daily-life activities). 
In the fourth category we find patients who were already confined to bed or to 
a wheelchair at the time of the hip fracture and who were almost completely depen-
dent. 
As shown in table 16, 168 patients are classified in the first category and 48 in the 
fourth category. 
Table 16 
Scale of independence —N = 384 
N % 
168 43.8 
80 20.8 
88 22.9 
48 12.5 
Group I 
Group II 
Group III 
Group IV 
In table 17 we have grouped the different reasons for a limited ambulatory capacity 
and for limited daily-life activities. 
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Table 17 
Reasons of limitation in physical activities - N = 384 
N 
No limitation 
Neuropsychiatrie disorder 
Medical disease 
Previous injury 
Combination medical disease + 
neuropsychiatrie disorder 
Other combinations 
Other reasons 
142 
110 
64 
11 
31 
12 
13 
37.0 
28.6 
16.7 
2.9 
8.3 
3.1 
3.4 
3.2. PATIENTS' SOCIAL ENVIRONMENT 
We hypothesised that the outcome of a hip fracture in elderly people, as to mortali­
ty and the possibility of resuming former activities, is greatly influenced by the 
patients' environment at the time of the injury. 
We have taken into account two factors : 
1. the presence of living relatives ; 
2. the living quarters : at home or in an institute. 
3.2.1. Living relatives 
Having living relatives influences elderly people's will to survive after a hip fracture. 
Patients with living relatives might have a better chance of survival because they 
have an incentive for prolonging their lives. On the other hand, elderly people 
without close relatives at the time of injury, might have less incentive to survive. 
The patient's living relatives are noted in table 18. 
1. 
2. 
3. 
4. 
Husband/Wife 
Children 
Brothers/Sisters 
No living relatives 
Table 18 
Living relatives — N = 384 
N 
90 η 
186 } 298 
22 J 
86 
23.4 Λ 
48.4 \ 
5.7 J 
22.4 
% 
77.6 
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3.2.2. living quarters 
The quality of the patient's living quarters at the time of injury might also greatly 
influence the final result of treatment and the final outcome. Patients were classi­
fied into two groups : 
1. patients living at home ; 
2. patients living in institutions. 
In the group of patients living at home, we have to consider separately those who 
Uve on their own, and were able to take care of themselves at the time they fractured 
a hip. These patients might be socially isolated, which has been shown to influence 
mortality rate (42). 
On the other hand, even a slight impairment following the hip fracture, could 
prohibit these patients to carry on living on their own. In this subgroup a prolonged 
hospital stay, a greater probability of staying in the geriatric ward or in a rehabilita­
tion centre might be expected in comparison to patients living with relatives. Also 
these patients might wish to be transferred to an institution for the rest of their 
life. 
As to patients already living in psychiatric hospitals, nursing homes or homes for 
old people, a higher mortahty rate might be expected. If these patients enjoy a 
relatively good physical condition at the time of injury, the rehabilitation could be 
carried on in the institution, thus shortening their hospital stay. 
As shown in table 19, 60 patients lived on their own and 181 lived in a normal 
family environment (with wife or husband, children, other relatives or in their 
monastery), whereas 143 were living in institutions. 
Table 19 
Pre-operative living quarters -N=384 
Way of living Ν N 
- Alone 
- With husband/wife 
- With children 
- With other relatives 
- In a monastery 
- In a geriatric ward 
- In an old people's home 
- In a psychiatric hospital 
- In another hospital 
- to a nursing home 
- In other institutions 
60 
80 
89 
11 
1 
10 
76 
44 
3 
8 
2 
60 15.6 
241 62.8 
181 47.2 
143 37.2 
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3.3. CONCLUSIONS 
Our series confirm the high incidence of associated diseases encountered in patients 
with hip fractures No correlation was found between the number of associated 
diseases and the type of hip fracture 
We tentatively classified our patients in a self-developed scale of independence 
Such a scale is necessary to evaluate the probability of surviving, the final func-
tional result and the possibility of returning home Only 22 4 % of the patients in 
our series were socially isolated and didn't have living relatives at the time of 
injury , 62 % of the patients were still living in a normal family environment at the 
time of injury 
4. THE OPERATIVE TREATMENT 
4.1. GENERAL CONSIDERATIONS 
All the hip fractures were operated as soon as possible but never at nights or as 
week-end emergencies The hospital delay in our series is given in table 20 
From the time of admission to surgery, intra-capsular fractures were stabilized by 
an anti-rotational splmt In extra-capsular fractures, where intervention would not 
take place within 24 hours, a tibial tuberosity traction of 5 kilogram was installed 
Evacuative jomt punction was never performed 
Anticoagulatory prophylaxis was not routinely practiced, but reserved for patients 
with an increased risk of thrombo-embobsm (120, 185) No routine antibiotic 
prophylaxis was given in view of the hip surgery Antibiotic therapy was given as 
indicated to patients with active pulmonary or urinary infections 
Table 20 
Delay of operation — N = 384 
8 0% 
48 1% 
77 0% 
92 7% 
7 3% 
Within 8 hours 
Within 24 hours 
Within 48 hours 
Within 72 hours 
More than 72 hours 
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4.2. OPERATIVE METHODS 
All the interventions were performed in an operating theatre exclusively used for 
clean bone surgery. Laminar airflow was not present. 
In most cases general anaesthesia was given. Spinal anaesthesia was reserved for 
people with serious cardio-respiratory problems. Local anaesthesia was used only 
in extremely sick patients. Since selection of the type of anaesthesia was performed 
prior to surgery, it will not be analysed as a variant affecting mortality. 
In the course of the years the methods used have sometimes been changed, yet 
always maintaining the same principles selecting the lightest intervention possible 
in order to allow for early weight bearing (table 21). 
Types N 
Tot 384 
Intra capsular 
Garden I - II 
17 
Garden III - Г 
166 
Extracapsular 
Lat Neck 
LvanslA - IB 
57 
Evans 1 С - ID 
116 
Evans 2 
22 
Tot 384 
LS 
17 
5 
4 
4 
30 
Table 21 
Operative methods -
Internal fixation 
EN 
13 
11 
3 
27 
127 
95° 
plate 
26 
9 
15 
50 
130° 130° 
plate plate + 
valgis 
1 
1 1 
3 14 
5 15 
TP 
59 
1 
1 
9 
70 
•N = 384 
SLCE 
59 
5 
16 
80 
Prosthetic replacement 
257 
Β Ρ ΤΗΡ ΤΗΡ 
banana- straight 
form stem 
3 26 13 
3 
32 
2 
40 26 13 
LSTHP RP 
1 
3 
22 
2 
27 1 
4.2.1. Intracapsular fractures 
4.2.1.1. STABLE FRACTURES 
(Garden types I-II17 cases) 
As advised by Kirgis (178), Raaymakers (262) and Schmitt-Neuerburg (369), these 
fractures were treated with three to five A.S.I.F. lag screws. Undelayed weight 
bearing was always permitted and never resulted in mechanical complications. 
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4.2.1.2. UNSTABLE FRACTURES 
(Garden types Ш-І 166 cases) 
We have performed internal fixation with lag screws in only five cases. A hemi­
arthroplasty was performed in 118 femoral neck fractures. The short-stemmed 
Thompson prosthesis, fixed with acrylic bone cement was utilised 59 times. The 
disadvantage of this kind of hemiarthroplasty is the necessity of using bone cement, 
which could lead to acute cardiac irregularities, arterial hypotension and hypoxemia 
(14, 89, 100, 289). Moreover, time is always lost while waiting for polymerisation. 
Consequently, the self-locking cephalic endoprosthesis (ASIF-Protek) (153) was 
utilised later in this study period in 59 patients. For the first 12 Thompson pros­
theses a posterolateral approach was used but subsequently an anterolateral ap­
proach with the patient in a supine position was preferred. 
Total hip arthroplasty is, without any doubt, the choice treatment for relatively 
young patients, who have fewer associated ailments and a good scale of indepen­
dence. Such a procedure was performed for 39 cases of unstable medial neck 
fractures. At the beginning we used Muller's classic banana-form prosthesis in 
26 cases. Ultimately, however, we preferred the straight-stem prosthesis, which 
achieves better stability with less bone cement. Again the anterolateral approach 
was always used. 
In three cases the low-friction bipolar prosthesis of Giliberty was used. One single 
fracture was treated with a resection prosthesis type "Krückstock" (ASIF-Protek). 
4.2.2. Extra-capsular fractures 
4.2.2.1. LATERAL FEMORAL NECK FRACTURES 
(6 cases) 
For reasons already explained, we consider these femoral neck fractures as extra-
capsular. We noticed only 6 of such cases and all were stable and minimally dis-
placed. Internal fixation with lag screws was performed in four cases. In one case, 
fixation with a 130° A.S.I.F. blade plate was favoured. Hemiarthroplasty with a 
Thompson prosthesis was performed once because of extreme osteoporosis. 
4.2.2.2. TROCHANTERIC FRACTURES 
4.2.2.2.1. Stable fractures 
(Evans 1A-IB 57 cases) 
Internal fixation was performed in 45 cases and a prosthetic replacement in 12 of 
them. Fixation by simple lag screws was performed four times. It concerned undis-
placed stable lesions in very sick patients, almost all of whom were confined to bed 
before the fracture. In these cases the operation was performed under local anaes-
thesia. The only aims of the procedure were to reduce the patient's pain and to 
facilitate nursing care. Ender nails were utilised in 13 cases in the early phase of 
this study. 
Fixation with an A.S .I.F. blade plate was performed in 28 cases. For 26 of the cases 
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we used a 95° plate, with interfragmentary compression. On two occasions a 130 
plate was used. In one of these two cases a non-anatomical fixation in a slightly 
valgus position was preferred to allow full weight bearing in an obese patient. 
Reinforcement of the proximal end of the femur with bone cement or with ad-
juvant cancelous bone grafts was never necessary. 
12 cases were treated by prosthetic replacement. All the replacements were 
done through a small anterolateral incision. A Thompson prosthesis was used once, 
a self-locking cephalic hemiarthroplasty five times, a long-stem bipolar prosthesis 
three times and a long-spheristem total hip prosthesis was used three times. 
4.2.2.2.2. Unstable fractures 
(Evans 1C-1D 116 cases) 
37 fractures were treated with internal fixation. A primary prosthetic replacement 
was performed in 79 cases. 
Ender nails were used in 11 cases. 
An A.S.I.F. blade plate was chosen in 26 cases, a 95° condylar plate in 9 cases, a 
simple 130° plate in 3 cases, a 130° plate with valgisation osteotomy in 14 cases. 
In four cases the proximal end of the femur was reinforced by acrylic bone cement. 
A prosthetic replacement was performed in 79 cases. A Thompson prosthesis was 
used in 9 cases, a self-locking cephalic endoprosthesis in 16 cases, a long-stem 
bipolar prosthesis in 32 cases, a long-spheristem total hip prosthesis in 22 cases. 
4.2.2.2.3. Reversed fractures 
(Evans 2 22 cases) 
Ender nails were used three times and a long 95° A.S.I.F. blade plate in 15 cases. 
Adjuvant cancellous bone grafts were used nine times and cementai reinforcement 
twice. 
A prosthetic replacement was used in 4 cases (2 long-stem bipolar prosthesis, 2 
long-spheristem total hip prosthesis). 
4.3. PER-OPERATIVE CONSIDERATIONS 
In this section we shall discuss the duration of the different operative procedures, 
associated blood loss and per-operative complications. 
4.3.1. Duration of operation 
We consider the duration of operation as the period beginning with the positioning 
of the patient on the operating table, and ending with skin closure. 
This definition of duration of operation excludes the time for induction of anaes-
thesia but includes the positioning of the patient on the operating table and pre-
operative closed reduction. From table 22 it is clear that average duration of 
operation, necessary for the Ender nailing is longer than for placing a self-locking 
cephalic prosthesis. Internal fixation with a 95° angled plate was the most time-
consuming method. Prosthetic surgery for trochanteric fractures (bipolar prosthesis 
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and long spheristem) can be performed more quickly than an Ender nailing. A 
bipolar prosthesis is placed in a shorter time than a total hip prosthesis. The average 
duration of operation for implanting a Thompson prosthesis is relatively high 
because this operation was utilised in the early phase of this study through a 
posterolateral approach. 
Table 22 
Duration of opération for several procedures -N=384 
Procedure + N 
Lag screws 
Ender nails 
95° angled plate 
130 angled plate 
130° angled plate 
+ valgisation 
Thompson 
SLCF 
Bipolar prosthesis 
T.HP 
Long spheristem 
THP 
30 
27 
50 
5 
15 
70 
80 
40 
39 
27 
Resection prosthesis 1 
< 2 0 Mins 20-39 Mins 40-59 Mins 60-79 Mins 
7 
0 
0 
0 
0 
2 
30 
0 
0 
0 
0 
9 
5 
2 
2 
4 
16 
45 
23 
2 
1 
0 
8 
5 
14 
2 
3 
31 
4 
13 
15 
10 
0 
11 
22 
20 
10 
1 
80-99 Mins 100-120 Mins > 120 Mins Average 
1 
0 
0 
1 
4 
0 
2 
3 
0 
0 
1 
1 
0 
0 
1 
2 
0 
1 
3 
0 
0 
0 
1 
0 
38Mins 
66 Mms 
71 Mins 
46 Mins 
69 Mms 
57 Mms 
27 Mms 
42 Mms 
62 Mms 
64 Mins 
79 Mins 
4.3.2. Blood loss 
We consider as blood loss proper to the operative procedure the total amount of 
full blood or packed cells that had to be given during the operation or in the im-
mediate postoperative period of 48 hours. Transfusions, necessary to correct a 
pre-operative anaemia, were not taken into account. 
Blood loss was classified into four categories : 
Cat. 1 : no transfusion necessary ; 
Cat. 2 : transfusion of less than 300 ml full blood or packed cells ; 
Cat. 3 : transfusion between 300 and 1000 ml blood or packed cells ; 
Cat. 4 : transfusion of more than 1000 ml blood or packed cells. 
As shown in table 23, the blood loss was minimal with lag screws fixation. 
The Ender nailing results in less blood loss than an internal fixation with angled 
plates. On the other hand, hemiarthroplasty, especially with self-locking cephalic 
endoprosthesis results in less blood loss than all forms of internal fixation except 
the lag screw procedure. 
Total hip replacement with a long spheristem prosthesis for trochanteric fractures 
caused the most extensive blood loss (average 726 ml), in contrast to blood loss in 
bipolar prosthetic replacement (276 ml) suitable for the same fracture type. 
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Table 23 
Blood loss in different procedures -N= 384 
Procedure + N 
Lag screws 
Ender nails 
95° angled plate 
130° angled plate 
130° angled plate 
+ valgisation 
Thompson 
S.L.C.E. 
Bipolar prosthesis 
T.H.P. 
Long spheristem 
T.H.P. 
30 
27 
50 
5 
15 
70 
80 
40 
39 
27 
Resection prosthesis 1 
No transfusion 
29 
2 
0 
0 
0 
14 
38 
0 
0 
0 
0 
< 300 ml 
1 
16 
17 
4 
6 
43 
37 
31 
18 
2 
0 
300-1000 ml 
0 
9 
29 
0 
9 
11 
5 
9 
20 
24 
1 
> 1 0 0 0 ml 
0 
0 
4 
1 
0 
2 
0 
0 
1 
1 
0 
Average 
_ 
339 ml 
590 m] 
380 ml 
510ml 
246 ml 
116ml 
276 ml 
485 ml 
727 ml 
900 ml 
4.3.3. Per-operative complications 
356 operations were performed without per-operative complications. Complications 
during the intervention were noted in 28 cases (7.3 %) (table 24). 18 complications 
were due to insertion of the prosthetic stem. We noticed 8 fractures of the femoral 
shaft. AU were fixed with encircling wires. Seven of the 10 fractures of the greater 
trochanter were left untreated, three of them were fixed with encircling wires. 
Table 24 
Per-operative complications -N= 384 
Complication N % 
- None 
- Fracture of greater trochanter 
TP 6 
SLCE 4 
- Fracture of femoral shaft 
TP 2 
SLCE 2 
THP 1 
LSTHP 2 
BP 1 
- Supracondylar fracture (E.N.) 
- Perforation of femoral neck (Bl. P.) 
- Broken drill (L.S.) 
356 
10 ^ 
28 
92,7% 
7.3% 
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Especially in Thompson replacement the incidence of this complication was rather 
high (8/70 = 11.4 %) compared to other types of arthroplasty (SLCE 6/80 = 7.5 %; 
THP 1/39 = 2.6 % ; LSTHP 2/27 = 7.4 % ; B.P. 1/40 = 2.5 %). This high incidence 
of complications in Thompson prostheses might be due to its utilisation in the early 
phase of this study. 
A supra-condylar fracture during Ender nailing was noticed in 6 out of 27 cases 
(= 22.2 %), and needed reinforcement with encircling wires in 3 cases. 
Fixation with a blade plate was complicated by a perforation of the femoral neck 
in 3 out of 70 cases (= 4.3 %). 
The last per-operative complication to be mentioned was a broken drill during a 
lag screw procedure for a Garden type II fracture. The piece of metal was left 
untouched without further problems. 
4.3.4. Conclusions 
Taking into account duration of operation, average blood loss and per-operative 
complications it may be concluded that : 
- Ender nailing is a less extensive intervention than an internal fixation with 
angled plates for trochanteric fractures. 
- Hemiarthroplasty with the self-locking cephalic endoprosthesis is a less severe 
procedure than a total hip replacement. 
- Bipolar prosthesis requires less surgical time and less blood loss than any form 
of internal fixation in trochanteric fractures. 
5. THE MORTALITY RATE 
5.1. GENERAL CONSIDERATIONS 
In our study mortality rate was determined at three intervals. Operative mortality 
was defined as the mortality during the operation or during the following 24 hours. 
Because of the relatively short hospital stay in our series (average 17 days) the 
mortality after one month and finally after three months, was determined. 
All possible evidence gathered from the medical and paramedical staff and from the 
relatives surrounding the patient at the moment of decease was utilised to deter-
mine the cause of death. An autopsy was performed in 19 cases. A critical analysis 
was performed of distinguishing items in the pre-, per- and post-operative periods, 
possibly related to a fatal outcome. 
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5.2 MOMENT OF DEATH 
Two patients died during the operation and one a few hours after the intervention 
(peroperative mortality rate 0 8%) 
Dunng the first 30 post-operative days another 42 patients died (mortality rate 
after one month 112%) 
At the end of our prospective study 93 patients had died (mortality rate after three 
months 24 2 %) 
Table 25 
Mortality rate -N=384 
Cumulative N of deaths Cumulative mortality rate 
- <24 hours 3 0 8 % 
- At 1 month post-operatively 45 11 2 % 
- At 3 months post-operatively 93 24 2 % 
5.3. CAUSES OF DEATH 
The causes of death are listed in table 26 In five patients the cause of death remam-
ed obscure In 28 cases (30 1 %) death was caused by a cerebrovascular accident 
This is especially important because in seven cases the patients still enjoyed a fairly 
good general condition before surgery and were able to walk independently at the 
moment of the stroke 
Exacerbation of a chronic pulmonary infection already present at the time of 
injury, was the cause of death in 24 cases (25 8 %), despite intensive therapy with 
antibiotics, expectorants, physiotherapy and in eleven cases assisted ventilation 
Death following a cardiac ailment occurred m 20 patients (215%) In 14 cases 
an important myocardial infarction was diagnosed electrocardiographically In only 
two of these patients, no cardiac problems were present before surgery In seven 
cases death was caused by a bactenologically proven septicemia (7 5 %) In five 
patients the same micro-organism cultured in the blood were also cultured from 
an infected bed sore, and in two patients from the unne In all these cases, cultures 
taken from the site of the operative wound remamed sterile 
Seven patients died of terminal malignant disease (7 5 %) (prostatic carcinoma, 
mammary carcinoma m two , leukemia, carcmoma of the cervix uteri and gastric 
cancer once each) 
Pulmonary embolism was the cause of death m two patients (2 1 %) 
-4 
Table 26 
Causes of death -N=93 
- Cerebrovascular accident 
- Pulmonary infection 
- Cardiac failure 
infarction 
others 
- Septicemia 
- Malignant disease 
- Pulmonary embolism 
- Unknown 
Total 
14 
6 
N 
28 
24 
20 
7 
7 
2 
5 
93 
% 
30.1 
25.8 
21.5 
7.5 
7.5 
2.1 
5.4 
100 
5.4. STATISTICAL ANALYSIS OF FACTORS INFLUENCING MORTALITY 
RATE 
5.4.1. Age 
As shown in fig. 3, mortality increases significantly with age. (P = 0.0012 < 0.05). 
Under the age of 85 mortality rate is 19.8 %. Above the age of 85 mortality in­
creases to 33.9 %. Past the age of 90 mortality rate is 47.4 %. Under the age of 
95 a patient still has more than a 60 % chance of surviving at least three months, 
but once past this, probability decreases to 30 %. 
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Fig. 3 — Hip fractures in the elderly. Relationship : mortality rate - age. N = 384. 
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5.4.2. Sex 
In our series the mortality rate was significantly higher in men than in women 
(P = 0.008 < 0.05). 
Table 27 
Relationship between mortality rate and sex -N= 384 
Sex N N deaths 
Ó 
9 
106 
278 
36 
57 
34.0 
20.5 
Continuity Adj. Chi-square 6.858 Ρ = 0.008 < 0.05 
5.4.3. Type of fracture 
Table 28 shows the difference in mortality rate in different types of fractures. As 
indicated in other series (62, 123,157, 203, 240, 241) fracture type did not signifi­
cantly influence mortality rate (table 28) (fig. 4). (P = 0.16 > 0.05). 
; . C . E.C. 
Ш TOTAL 
E23IS. 
ESU.S.
 C H i SQUARE 5.165 Ρ - 0. IB > 0.05 
Fig. 4 - Hip fractures in the elderly. Relationship : mortality rate — types of frac­
ture. N=384. 
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Table 28 
Relationship between mortality rate and type of fracture -N= 384 
Fracture type Ν N deaths % 
Intra-capsular 183 38 20.8 
stable 17 1 5.9 
unstable 166 37 22.3 
Extra-capsular 201 55 27.4 
stable 63 15 23.8 
unstable 138 40 29.0 
I.C. versus E.C. : continuity Adj. Chi-square 1.927 Ρ = 0.165 > 0.05 
S. versus U. : continuity Adj. Chi-squaie 0.711 Ρ = 0.399 > 0.05 
5.4.4. Associated ailments 
In our series the non-survivors presented an average of 5.2 associated ailments as 
compared to 4.9 among the survivors. The absolute number of associated ailments 
does not influence mortality rate (P = 0.057 > 0.05) (table 29). 
As the severity of each associated ailment might be at variance, we have separately 
analysed five groups of associated ailments : neuropsychiatrie disease, cardiac 
disease, pulmonary disease, diabetes, presence of other fractures. 
Table 29 
Relationship between mortality rate and associated ailments -N= 384 
N of associated Ν N of deaths % 
ailments 
3 or less 53 10 18.9 
4 - 6 272 67 24.6 
7 or more 59 16 27.1 
Chi-square 1.122 Ρ = 0.057 > 0.05 
5.4.4.1. NEUROPSYCHIATRICDISORDERS 
In 1983 Nickens (240) proved that the mortality rate was significantly higher in 
patients with a hip fracture and a poor mental state. This is confirmed by our 
study (P = 0.0001 < 0.05) (table 30). 
Table 30 
Relationship between mortality rate and neuropsychiatrie disorders -N= 384 
Neuropsychiatrie . , . _ 
,. , Ν N of deaths % disorders 
No 163 23 14.1 
Yes 221 70 31.7 
Continuity Adj. Chi-square 14.825 Ρ = 0.0001 < 0.05 
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5.4.4.2. CARDIAC DISEASE 
168 out of the 384 patients suffered from cardiac disease (43.7 %). The mortality 
rate within three months in the subgroup with cardiac disease was significantly 
higher (P = 0.018 < 0.05) (table 31). 
Table 31 
Relationship between mortality rate and cardiac disease - N = 384 
Cardiac disease 
No 
Yes 
N 
216 
168 
N of deaths 
42 
51 
% 
19.4 
30.4 
Continuity Adj. Chi-square 5.552 Ρ = 0.018 < 0.05 
5.4.4.3. PULMONARY DISEASE 
A pulmonary disease was noticed in 91 patients (29.7%). 33 of these patients 
(36.3 %) died within three months. The mortality rate in this subgroup is signifi­
cantly higher than in patients without pulmonary problems (P = 0.003 < 0.05) 
(table 32). 
Table 32 
Relationship between mortality rate and pulmonary disease - N = 384 
Pulmonary disease 
No 
Yes 
N 
293 
91 
N of deaths 
60 
33 
% 
20.5 
36.3 
Continuity Adj. Chi-square 8.587 Ρ = 0.003 < 0.05 
5.4.4.4. DIABETES 
The presence of diabetes did not significantly influence the mortality rate in our 
series of old patients with a hip fracture (P = 0.895 > 0.05) (table 33). 
Table 33 
Rektionship between mortality rate and diabetes -N= 384 
Diabetes 
No 
Yes 
N 
335 
49 
N of deaths 
82 
11 
% 
24.5 
22.4 
Continuity Adj. Chi-square 0.017 Ρ = 0.895 > 0.05 
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5 44 5 ASSOCIA TED FRACTURES 
As shown in 3 1 1 7 , 18 patients had another fracture at the moment of the hip 
fracture Table 34 proves that the presence of associated fractures did not influence 
the mortality rate (P = 0 936 > 0 05) 
Table 34 
Relationship between mortality rate and associated fractures -N=384 
Associated fractures 
No 
Yes 
N 
366 
18 
N of deaths 
88 
5 
% 
24 0 
27 8 
Continuity Adj Chi-square 0 006 Ρ = 0 936 > 0 05 
5.4.5. Scale of independence 
All patients were classified into four categories of a scale of independence at the 
time of injury (cfr 3 1 2 ) 
Completely independent old people are classified m group I and bed-ndden, or 
wheelchair patients in group IV Mortality is significantly mcreased as the indepen­
dence decreases (P = 0 0001 < 0 05) 
From this we may conclude that the independent patient at the time of injury has 
more than 90 % of chance of being alive three months later But the patient bed­
ridden at the time of injury has only a one out of three chance of surviving for 
three months 
Table 35 
Relationship between mortality rate and scale of independence -N=384 
Scale of in 
Group I 
Group II 
Group III 
Group IV 
dependence N patients 
168 
80 
88 
48 
N deaths 
14 
15 
31 
33 
% 
83 
18 7 
35 2 
68 7 
Chi-square 82 076 Ρ = 0 0001 < 0 05 
5.4.6. Patients' social environment 
5 4 6 1 LIVING RELATIVES 
It has been suggested that a hip fracture might be the reason why old people 
change their will to live into a desire to die, especially when they have no relatives 
(372) Of 86 patients without relatives, 25 died within 90 days (29 0 %) as com­
pared to 68 out of 298 (22 7%) of the patients havmg relatives (table 36). This 
difference was not statistically significant (P = 0 45 > 0 05) 
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Table 36 
Relationship between mortality rate and living relatives -N=384 
With relatives 
- Living husband/wife 
- Living children 
- Living brother(s)/ 
sister(s) 
Without relatives 
N 
9 0 | 
186 \ 298 
3 3 J 
86 
N of deaths 
2θΊ 
45 \ 68 
3 
* 
25 
% 
22ÌÌ 
24.2 \ 22.7 
9.lJ 
29.1 
Chi-square 2.641 Ρ = 0.45 > 0.05 
5.4.6.2. LIVING QUARTERS 
At the moment of the fracture of the hip 241 patients lived in normal social cir­
cumstances, i.e. either alone, or with relatives or in a monastery. 143 patients 
already lived in such places as a psychiatric or nursing home or in a geriatric hos­
pital. 
We have compared the mortality rate in both groups (table 37). The probability 
of dying after a hip fracture is significantly higher in the institutionalized patients 
than in patients still living under normal social circumstances (34.3 % to 18.2 %) 
(P = 0.0006 < 0.05). 
These findings seem most interesting to us. When we compare these results with 
those found in item 5.4.5 (relationship between the mortality rate and living 
relatives), it is clear that the main factor influencing mortality rate was not the 
presence of living relatives but living with the relatives in normal living quarters. 
Special attention should be paid to people living alone at the time of the fracture. 
Table 37 
Relationship between mortality and living quarters -N=384 
Living quarters N N of deaths % 
Living alone 
With husband/wife 
With chUdren 
With other relatives 
In a monastery 
In a home for the elderly 
In a psychiatric institute 
In a geriatric department 
In a nursing home 
In another hospital 
In another institution 
60 
80 
89 
11 
1 
76 
44 
10 
8 
3 
2 
241 
143 
44 
49 
18.2 
34.3 
Continuity Adj. Chi-square 11.675 Ρ = 0.0006 < 0.05 
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These patients may be very independent individuals with a nearly normal ambulato­
ry capacity and still able to undertake most activities of daily life But on the other 
hand, they may be socially isolated people, for whom the hip fracture could be a 
reason for giving up their will to live Nevertheless, table 38 shows that the mor 
tality rate is significantly lower in this group (only 10 %) (P = 0 0004 < 0 05) 
Elderly people living alone, are indeed the patients enjoying the best general physi­
cal and mental condition at the time of injury 21 7 % of them presented no more 
than 3 associated ailments, compared to only 6 3% of the patients living in in­
stitutions Only 8 3 % of the patients living alone had 7 or more ailments as com­
pared to 18 9 % of the institutionalized group (table 39) These differences are also 
significant (P = 0 008 < 0 05) 
Table 38 
Relationship between mortality rate and living quarters -N = 384 
Living quarters 
Alone 
With relatives 
In institutions 
N 
60 
181 
143 
N of deaths 
6 
38 
49 
Chi-square 15 500 Ρ = 0 0004 < 0 05 
Table 39 
Relationship between associated ailments and living quarters 
N of associated 
ailments 
3 or less 
4 - 6 
7 or more 
N 
53 
272 
59 
Living alone 
60 
13(21 7%) 
42(70 0%) 
5 (8 3 %) 
Living with relatives 1 
181 
31 (17 1%) 
123 (67 9 %) 
27(14 9%) 
% 
10 0 
2 1 0 
34 3 
-N=384 
:nstitutionali¿ed 
143 
9 (6 3 %) 
107 (74 8 %) 
27(18 9%) 
Chi-square 13 624 Ρ = 0 008 < 0 05 
5 4 7. Delay of operation 
296 patients were operated on withm 48 hours after admission to our department 
and 68 of them (23 0 %) died (table 40) 
In 88 patients, the intervention was delayed and 25 (28 4 %) died This difference 
is not significant (P = 0 37 > 0 05) 
Table 40 
Relationship between mortality rate and delay of operation - N = 384 
Delay of operation 
< 4 8 h 
> 48 h 
N 
296 
88 
N of deaths 
68 
25 
% 
23 0 
28 4 
Continuity Adj Chi-square 0816 P = 0 3 7 > 0 05 
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5.4.8. Surgical technique 
The following factors related to surgery might influence mortality rate 
1 the duration of operation and the blood loss, 
2 internal fixation versus prosthetic surgery , 
3 use of bone cement , 
4 per-operative complications 
5 481 DURATION OF OPERATION AND BLOOD LOSS 
The mortality rate was not significantly influenced by the duration of operation 
(P = 0 19 > 0 05) (table 41) 
For interventions taking less than one hour, the mortality rate was not significantly 
higher than for operations taking more than 2 hours (27 0 % and 27 3%) Never­
theless, the mortality rate for mterventions lasting from one to two hours was the 
lowest (18 6%) This is probably due to the fact that patients with the most im­
portant associated ailments were treated with a short lasting intervention (i e 
simple lag screw fixation under local anaesthesia) 
Mortality rate was not influenced by blood loss (P = 0 91 > 0 05) (table 42) 
Table 41 
Relationship between mortality rate and duration of operation - N = 384 
Duration of operation 
< 1 hour 
1 - 2 hours 
> 2 hours 
N 
244 
129 
11 
N of deaths 
66 
24 
3 
% 
27 0 
18 6 
27 3 
Chi-square 3336 P = 0 1 9 > 0 05 
Table 42 
Relationship between mortality rate and blood loss -N= 384 
Blood loss Ν N of deaths % 
No transfusion 83 22 26 5 
<300ml 174 41 23 6 
300-1000 ml 117 27 23 1 
> 1000 ml 10 3 30 0 
Chi-square 0543 P = 0 9 1 > 0 0S 
5 4 8.2 INTERNAL FIXA ΉΟΝ VERSUS PROSTHESIS 
It is clear that a companson between these two groups is not reabstic, as most of 
the simple undisplaced stable intra-capsular and extra-capsular fractures were 
treated with osteosynthesis and most of the displaced intra-capsular fractures and 
even an important number of unstable extra-capsular fractures were treated with 
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prosthetic replacement. In our series the mortality rate after artificial hip arthro­
plasty was not significantly higher than after internal fixation (25.7 % and 21.2 %) 
(P = 0.409 > 0.05) (tabic 43). 
Table 43 
Relationship between mortality rate and operative technique —N= 384 
Ν N of deaths % 
Internal fixation 127 27 21.2 
Prosthetic replacement 257 66 25.7 
Continuity Adj. Chi-square 0.680 Ρ = 0.409 > 0.05 
5.4.8.3. USE OF BONE CEMENT 
As cardiac arrhythmia, hypotension and anaphyllactic reactions have been described 
(14, 29, 100, 289), the use of these acrylatcs might influence the mortality rate. 
Three patients of this series, who died in the per-operative period, had received a 
cemented prosthetic replacement. An injection of cement into the femoral shaft was 
directly followed by cardiac arrest in all three and cardio-pulmonary resuscitation 
failed in two cases. In the third patient heart action resumed, but shock persisted 
and death followed six hours later. Nevertheless, the three-month mortality rate 
was not significantly influenced by the use of bone cement (P = 0.483 > 0.05) 
(table 44). 
Table 44 
Relationship between mortality rate and bone cement — N = 384 
Use of bone cement 
No 
Yes 
N 
200 
184 
N of deaths 
45 
48 
% 
22.5 
26.1 
Continuity Adj. Chi-square 0.491 Ρ = 0.483 > 0.05 
5.4.8.4. PER-OPERATIVECOMPLICAnONS 
Per-operative complications, as described in chapter 4.3.3 significantly influence the 
mortality rate (table 45). After a severe per-operative complication the probability 
for an aged patient with a hip fracture to die within a 3-month period is signifi­
cantly higher (P = 0.009 < 0.05). 
Table 45 
Relationship between mortality rate and per-operative complications -N= 384 
Per-operative 
complications 
No 
Yes 
N 
356 
28 
N of deaths 
80 
13 
% 
22.5 
46.4 
Continuity Adj. Chi-square 6.865 Ρ = 0.009 < 0.05 
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5.4.9. Post-operative complications 
Post-operative complications are divided into three groups, i.e. : 
1. mechanical complications ; 
2. local comphcations ; 
3. general comphcations. 
5.4.9.1. MECHANICAL COMPLICATIONS 
As shown in table 46, the overall influence of a mechanical complication on mor-
tality rate was not significant (P = 0.92 > 0.05). These mechanical complications 
are listed in table 47. The number of data in this table was too small to do a valid 
chi-square test. Nevertheless, luxation of a prosthetic hip had a disastrous after-
effect as five out of the seven patients who suffered from this complication, died 
within a period of 3 months. 
Table 46 
Relationship between mortality rate and mechanical complications —N = 384 
Mechanical 
complications 
No 
Yes 
Continuity Adj. Chi-squ 
N 
354 
30 
are 0.011 P =  0.92 > 0.05 
N of death 
85 
8 
% 
24.0 
26.7 
Table 47 
Relationship between mortality rate and mechanical complications — N = 384 
Mechanical 
complications 
None 
Luxation 
Shaft fracture 
Supra cond. fracture 
Slipping Endei Nails 
Loosening lag screws 
Loosening blade plate 
Fracture blade plate 
Others 
N 
354 
7 
2 
3 
8 
2 
2 
4 
2 
N of deaths 
85 
5 
0 
1 
2 
0 
0 
0 
0 
% 
24.0 
71.4 
-
33.3 
25.0 
-
-
-
-
5.4.9.2. LOCAL COMPLICATIONS 
We have never encountered deep infections in this series. Superficial wound prob-
lems or wound hematoma have been observed in 14 cases (table 48). Five of them 
died (35.7 %). The difference in the mortality rate is not significant (P = 0.48 > 
0.05). 
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Table 48 
Relationship between mortality rate and local complications - N = 384 
Local complications 
No 
Yes 
Continuity Adj. Chi-squ 
Ν N of deaths 
370 88 
14 5 
are 0.497 Ρ = 0.48 > 0.05 
% 
23.8 
35.7 
5.4.9.3. GENERAL COMPLICATIONS 
In contrast to local complications, general complications as listed in table 50, 
significantly increase mortality rate (P = 0.0001 < 0.05). 
These findings enable us to conclude that a myocardial infarction during the 
operative period is associated with a 80 % mortality rate ; a post-operative stroke 
or pulmonary embolism, is associated with a 60 % mortality rate and bed sores 
are associated with a 30 % mortality rate. 
Table 49 
Relationship between mortality rate and general complications —N= 384 
General complications N of deaths 
No 
Yes 
234 
150 
36 
57 
15.4 
38.0 
Continuity Adj. Chi-square 24.255 Ρ = 0001 < 0.05 
Table 50 
Relationship between mortality rate and type of general complications —N= 384 
General complications 
None 
Cardial 
Pulmonary embolism 
Neuropsychiatrie 
Pulmonary infection 
Bed sores 
Urinary infections 
N 
234 
13 
8 
18 
31 
44 
36 
N of deaths 
36 
11 
5 
11 
9 
14 
1 
% 
15.4 
84.6 
62.5 
61.1 
29.0 
31.8 
2.8 
5.4.10. REINTERVENTION 
Reintervention did not significantly influence the mortality rate (table 51) (P = 
0.406 > 0.05). We have divided our reinterventions into major reinterventions, i.e. 
prosthetic replacement because of implant failure, and minor reinterventions, i.e. 
reopening of a condylar incision for slipped Ender nails. 
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All patients with major reinterventions were still alive three months after the first 
operation The mortality rate of patients with a minor reintervention was not 
significantly higher than in other patients 
Table 51 
Relationship between mortality rate and reintervention —N= 384 
Rcinterventions 
No 
Yes 
Major 
Minor 
N 
363 
21 
11 
10 
N of deaths 
90 
3 
0 
3 
% 
24 7 
14 3 
30 0 
Continuity Adj Chi-square 0 690 Ρ = 0 406 > 0 05 
5 411 WALKING CAPACITY AT DISCHARGE 
There is a significant relationship between the functional status of the patient 
during his stay and at discharge from the hospital and the mortality rate (P = 
0 0 0 0 K 0 05) (table 52) 
Of the 237 patients, able to walk again at discharge, 225 were still abve three 
months after the operation One died within a month and eleven within three 
months On the other hand, out of the 147 patients who could not be rehabilitated 
to walking during their hospital stay, only 66 were still alive at the end of the three 
month study period 
It is very interesting to note that out of the 15 patients walking mdependently at 
the time of discharge only one died within a penod of three months (table 53) 
Table 52 
Relationship between mortality rate and walking capacity at discharge —N= 384 
Walking capacity 
Present 
Absent 
N 
237 
147 
N of deaths 
12 
81 
% 
5 1 
55 1 
Chi-squaiel27 985 P = 0 0 0 0 1 < 0 05 
Table 53 
Relationship between mortality rate and walking capacity at discharge -N= 384 
Walking capacity N Mort 1 month Mort 3 months Tot Mort 
- Independently 15 0 1 1 
- With sticks, 
crutches, ambulator 222 1 10 11 
- Wheelchair -
bed-ridden 147 44 37 81 
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5.5. CONCLUSIONS 
Within three months of operation the overall mortaUty rate of old patients with hip 
fractures is nearly one out of four (24.2 %), despite a low per-operative mortality 
(0.8 %). Cerebrovascular accidents, pulmonary infections and cardiac failure were 
responsible for 77 % of the post-operative deaths. A statistical analysis of all 
factors influencing the mortality rate was performed. Mortality was significantly 
influenced by the functional status of the patient at the time of the injury, his 
living quarters, the presence or absence of neuropsychiatrie disorders, the presence 
or absence of post-operative general complications and the fact that the patient 
could walk again or not (P < 0.001). 
The influence of these factors was more important than the influence of age, sex, 
associated cardiac or pulmonary anomalies and complications during the operation 
(0.001<P<0.05). 
On the other hand, other variants, such as the fracture type, the number of associated 
ailments and pathological conditions, such as diabetes or an other associated frac­
ture, the existence of still living relatives, the delay of the operation, and the opera­
tive procedure itself (length, blood loss, prosthetic replacement or internal fixation, 
the use of bone cement), and mechanical or local post-operative complications did 
not have a statistically significant influence on the mortality rate (P > 0.05). 
Table 54 
Statistical analysis of factors influencing the mortality rate 
Highly significant 
Ρ < 0.001 
Significant 
0.001 < Ρ < 0.05 
Not significant 
Ρ > 0.05 
neuropsychiatrie disorders 
scale of independence 
living quarters 
post-operative general complications 
possibility of walking again 
age 
sex 
pulmonary disease 
cardiac disease 
per-operative complications 
type of fracture 
number of associated ailments 
diabetes 
other fractures 
living relatives 
delay of operation 
surgical technique 
post-operative mechanical complications 
post-operative local complications 
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6. FUNCTIONAL RESULTS AFTER THREE MONTHS 
Three months after injury 291 patients were still alive. All surviving patients were 
again classified in the scale of independence, taking into account the ambulatory 
capacity and the possibility of performing activities of daily life. 
6.1. OVER-ALL FUNCTIONAL RESULTS 
Of 168 patients, classified in group I before injury, 14(8.3 %)had died (table 55). 
99 remained in group I (58.9%), 27 (16.1 %) were noted in group II and 22 
(13.1 %) in group III. Six patients had become confmed to a wheelchair or to bed 
(3.6%) (Group IV). 
Of the 80 patients, originally classified in group II (table 56), 65 survived (mortality 
18.7 %). Two were classified in group I three months after injury. Both fractured 
an arthrotically deformed hip. Total hip replacement increased their function. 19 
patients (23.7 %) remained in group II, 34 (42.5 %) were classified in group III 
and 10 (12.5%) in group IV. 
Table 55 
Functional status of preoperative group I patients after three months -N=168 
Post-operative classification 
Group I 
Group II 
Group III 
Group IV 
Died 
N 
99 
27 
22 
6 
14 
% 
58.9 
16.1 
13.1 
3.6 
8.3 
% of survivors 
64.3 
17.5 
14.3 
3.9 
-
Table 56 
Functional status of pre-operative group II patients after three months -N=80 
Post-operative classification 
Group I 
Group II 
Group III 
Group IV 
Died 
N 
2 
19 
34 
10 
15 
% 
2.5 
23.8 
42.5 
12.5 
18.7 
% of survivors 
3.1 
29.2 
52.3 
15.4 
-
In the 88 pre-operative group III patients (table 57), 31 (35.2 %) died. Improve-
ment in classification was not seen in this group. 41 patients (46.6 %) stayed in 
group III and 16 (18.2 %) were now classified in group IV. 
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Table 57 
Functional status of pre-operative group III patients after three months -N=88 
Postoperative classification 
Group III 
Group IV 
Died 
N 
41 
16 
31 
% 
46.6 
18.2 
35.2 
% of survivors 
71.9 
31.6 
The mortality rate within three months was 68.7 % in group IV. From the 15 sur-
vivors, 11 stayed in group IV, 3 were classified in group III and 1 was classified in 
group II. Two patients with improved classification were bed-ridden at the time of 
injury because of a poor general condition. This condition could be corrected 
partially during the rehabilitation period. The two other patients were socially 
neglected people with untreated hip fractures present for weeks before admission. 
Concluding, the hip fracture caused a decrease in independence in 115 (39.5%) 
of the 291 survivors. No additional impairment was caused by the femoral neck 
fracture in 176 (60.5 %) cases. 
In the subgroup of 248 patients originally classified in groups I or II, 99 of 219 
survivors had scored lower in the scale of independence (45.2 %) (table 58). No 
additional impairment was found in 120 survivors (54.8 %). A severe loss of inde-
pendence (a decline by two or more categories) was noticed in 38 (17.3 %) of the 
surviving patients. 
Table 58 
Functional results of groups I and II patients after three months —N= 248 
Impairment 
None 
Decline by one category 
Decline by more than 
one category 
Deaths 
N 
120 
61 
38 
29 
% 
48.4 
24.6 
15.3 
11.7 
% of survivors 
54.8 
27.8 
17.3 
-
If a patient aged 70 years or over, in a good functional condition, fractures a hip, 
there is a one in ten chance for him or her to die within 3 months after injury. 
Complete functional recovery can be expected in about 50 % of the cases. A severe 
loss of function is observed in 15 % of the cases. 
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6.2. FUNCTIONAL RESULTS AND AGE 
We have evaluated the relationship between functional results and age in the 219 
survivors of groups I and II. 169 of the 219 patients were between 70 and 84 years 
of age. There was no functional loss in 105 (62.1 %) ; there was an additional 
impairment in 64 (37.9 %). There was a considerable decline in function (two or 
more groups) in 23 (13.6%). As to the 50 patients of 85 years or older, their 
functional condition remained unchanged in 15 cases (30 %), and a loss of function 
was found in 35 cases (70 %). This loss was considerable in 15 cases (30 %). 
These differences are statistically highly significant (P = 0.0002 < 0.05). The risk 
for a reduced functional capacity after a hip fracture thus increases with the pa­
tients' age (fig. 5). 
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Fig. 5 — Hip fractures in the elderly. Relationship : functional result — age. 
Groups I-II. N = 219. 
6.3. FUNCTIONAL RESULTS AND SEX 
We have also evaluated the relationship between sex and functional results in the 
219 patients of groups I and II. There were 57 men. The functional status remained 
unchanged in 29 patients (50.9%) and deteriorated in 28 cases (49.1 %). This 
impairment was a decline by at least two categories in 8 cases (14.0 %). Of the 
162 women the functional status remained unchanged in 92 cases (56.8 %). An 
additional impairment was noticed in 70 cases (43.3 %), 28 of which (17.3 %) 
were severe. These differences were not statistically significant (P = 0.409 > 0.05) 
(fig. 6). 
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Fig. 6 - Hip fractures in the elderly. Relationship : functional result — sex. 
Groups MI. N = 219 / Men N = 57 / Women N = 162. 
6.4. FUNCTIONAL RESULTS AND TYPE OF FRACTURE 
Also the relationship between fracture type and functional results in the 219 sur­
vivors of groups I and II was evaluated. 
The fractures were divided into four categories : 
1. stable intra-capsular fractures : 11 cases ; 
2. unstable intra-capsular fractures : 17 cases ; 
3. stable extra-capsular fractures : 36 cases ; 
4. unstable extra-capsular fractures : 75 cases. 
Seven out of the 11 patients with stable intra-capsular fractures maintained their 
pre-operative functional status (63.6 %), and four patients (36.4 %) were classified 
one category lower. 61 of the 97 unstable extra-capsular fractures finally did not 
influence the patients' functional status (62.9 %). As to the extra-capsular frac­
tures, a decline of function was seen in 44.4 % of the stable fractures and 57.4 % 
of the unstable fractures (fig. 7). 
Table 59 shows that the additional impairment after an unstable fracture is signifi­
cantly more important than after a stable fracture (P = 0.048 < 0.05). The same 
could be said when comparing extra-capsular fractures to intra-capsular ones (P = 
0.016 < 0.05) (table 60). 
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Table 59 
Relationship between fiinctional results and 
type of fracture (Groups I-II) -N=219 
Impairment 
None 
Decline by one category 
Dechne by more than one category 
Fracture type 
Stable 
47 
27(57.4%) 
18(38.3%) 
2 (4.3 %) 
Unstable 
172 
93 (54.1 %) 
48 (27 9 %) 
31(18 0%) 
Total 
219 
120(54.8%) 
66 (30 1 %) 
33(15.1%) 
Chi-square 6.043 Ρ = 0 048 < 0 05 
Table 60 
Relationship between functional results and 
type of fracture (Groups I-II) - N=219 
Impairment Fracture type Total 
Intracapsular Extra-capsular 
108 111 219 
None 68(63 0%) 52(46.9%) 120(54.8%) 
Decline by one category 23(21.3%) 43(38.7%) 66(30.1%) 
Decline by more than one category 17(15.7%) 16(14.4%) 33(15.1%) 
Chi-square 8.185 Ρ = 0.016 < 0 05 
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6.5. CONCLUSIONS 
A hip fracture might be the beginning of the end for many patients, already debili­
tated at the moment of the accident The hip fracture is also the cause of an im­
portant loss of independence and loss of functional capacity in 50 % of the patients 
who were m a good general condition at the time of the injury 
In particular patients over the age of 85 and patients presenting unstable and extra­
capsular fractures, have a serious risk of becoming wheelchaired after the injury 
7. FACTORS INFLUENCING HOME-GOING 
This chapter will analyse the results of the 241 patients still living at home at the 
time of injury Three months after the operation 44 of the 241 patients (18 3%) 
had died Out of the 197 survivors, 144 patients (59 7 %) had returned home, but 
18 of them still needed social help 53 (22 0%) were sent to various institutions 
The relationship between home-going and several factors will be studied 
To conclude we shall briefly discuss the role played by the geriatric ward and by 
the rehabilitation centres 
7.1. AGE 
It is clear that the younger the patient, the greater is his chance of returning home 
Out of the 179 patients, younger than 85 years, 118 (65 9%) were back home 
three months after the intervention This is a significantly better outcome than 
for the 62 patients in the group aged between 85 and 100 years (P = 0 001 < 0 05) 
(table 61) 
Table 61 
Relationship between home-going and age -N= 241 
Age 
7 0 - 84 
85 - 100 
N 
179 
62 
N home-going patients 
118 
26 
% 
65 9 
419 
Continuity Adj Chi-square 10 042 Ρ = 0 001 < 0 05 
93 
7.2. SEX 
At the time of injury 166 women bved in their own homes (59 7%) compared 
to 75 men (70 7 %) 
Three months later, 104 of the women (62 6 %) were able to return home This is 
not significantly better than the home-going rate for men (53 3 %) (P = 0 221 > 
0 05) (table 62) 
Table 62 
Relationship between home-going and sex - N = 241 
Sex Ν N home-going patients % 
9 166 104 62 6 
d 75 40 53 3 
Continuity Adj Chi-square 1 497 Ρ = 0 221 > 0 05 
7.3 TYPE OF FRACTURE 
As shown in table 63, the probability of returning home is not higher for patients 
with intra-capsular than with extra-capsular fractures (62 5 % versus 57 0%) 
(P = 0 462 > 0 05) Patients with a stable intra capsular fracture perhaps stand a 
better chance of returning home (69 2 %) But overall, the type of fracture did 
not influence the possibility of returning home (P = 0 794 > 0 05) 
Table 63 
Relationship between home-going and type of fracture - N = 241 
Fracture type Ν N home-going patients % 
Intracapsular 120 75 62 5 
- stable 13 9 69 2 
- unstable 107 66 61 7 
Extracapsular 121 69 57 0 
- stable 37 21 56 7 
- unstable 84 48 57 1 
Chi-square 1 027 Ρ = 0 794 > 0 05 (the whole table) 
1 С versus E С Continuity Adj Chi-square 0 541 Ρ = 0 462 > 0 05 
7 4. ASSOCIATED AILMENTS 
Most patients had associated disease at the time of injury The average number of 
associated diseases for the whole group was 5 0 This number was a bit higher than 
the figure found in the 144 patients who were able to return home within three 
months of operating (table 64) 
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Table 64 
Relationship between home-going and number of associated ailments -N= 241 
Average number of associated ailments 
Home-going patients 4.7 
Non home-going patients 5.1 
44 patients suffered from three or less associated ailments, 30 (68.2 %) of them 
returned home (table 65). In the 165 patients with four to six concommittant 
associated ailments 59.4% went home. In the 32 patients having 7 or more associated 
ailments, the chance of returning home is only one out of two. 
These differences were not statistically significant (P = 0.276 > 0.05). 
Table 65 
Relationship between home-going and number of associated ailments -N= 241 
N of associated 
ailments 
3 or less 
4 - 6 
7 or more 
N 
44 
165 
32 
N home-going patients 
30 
98 
16 
% 
68.2 
59.4 
50.0 
Chi-square 2.574 Ρ = 0.276 > 0.05 
7.5. SCALE OF INDEPENDENCE 
We found a strong correlation between the scale of independence and the chances 
of returning home (table 66). 115 out of the 155 patients (74.2 %) in group I could 
return home within three months as compared to 40.9 % of the patients in group II 
and 37.9% in group III. Three months after surgery all 13 patients in group IV had 
died or had been sent to an institution (P = 0.0001 < 0.05). 
Table 66 
Relationship between home-going and scale of independence -N=241 
Scale of independence 
Group I 
Group II 
Group III 
Group IV 
N 
155 
44 
29 
13 
N home-going patients 
115 
18 
11 
0 
% 
74.2 
40.9 
37.9 
Chi-square 44.979 Ρ = 0.0001 < 0.05 
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7.6. LIVING QUARTERS 
For this particular section, we shall only compare patients living on their own to 
patients living with a partner, with children or with other relatives. Out of the 
60 patients living on their own, 33 (55.0%) were able to return home compared 
to 111 out of the 181 patients, living with relatives at the time of the accident 
(61.3 %). This difference is not significant (P = 0.475 > 0.05) (table 67). 
Table 67 
Relationship between home-going and living quarters -N= 241 
Living quarters 
Alone 
With relatives 
N 
60 
181 
N home-going patients 
33 
111 
% 
55.0 
61.3 
Continuity Adj. Chi-square 0.510 Ρ = 0.475 > 0.05 
7.7. DELAY OF OPERATION 
In our series the delay of the operation did not influence the home-going possibility 
of the patient (table 68). Out of the 188 patients operated on within 48 hours 
following the injury, 109 or 58.0 % were home again three months later. But on 
the other hand, 35 out of the 53 patients (66.0 %) whose operation had to be 
delayed, returned to their previous environment (P = 0.369 > 0.05). 
Table 68 
Relationship between home-going and delay of operation -N=241 
Delay of operating 
< 48 hours 
> 48 hours 
N 
188 
53 
N home-going patients 
109 
35 
% 
58.0 
66.0 
Continuity Adj. Chi-square 0.807 Ρ = 0.369 > 0.05 
7.8. PER-OPERATIVE COMPLICATIONS 
Of 15 patients with per-operative complications, 8 returned home (53.3 %). Out of 
the 226 patients who had no problem during the intervention, 136 (60.1 %) were 
able to go back to their former quarters within 3 months. This difference is not 
significant (P = 0.801 > 0.05) (table 69). 
96 
Table 69 
Relationship between home-going and per-operative complications - N = 241 
Per-operative 
complications 
No 
Yes 
N 
226 
15 
N home going patients 
136 
8 
% 
60 2 
53 3 
Continuity Adj Chi-square 0 063 Ρ = 0 801 > 0 05 
7.9. POST-OPERATIVE COMPLICATIONS 
The influence of mechanical and general complications is considered here A me­
chanical complication was encountered in 17 patients Nine of them (52 9 %) could 
return home Of 224 patients without a mechanical complication 135 (60 3%) 
were able to return to their own environment within three months The difference 
is not significant (P = 0 735 > 0 05) (table 70) 
On the other hand, general complications strongly influence the possibility of 
returning home In 154 patients without general complications 105 (68 2%) 
could return home within three months Of 87 patients with such complications, 
only 39 (44 8 %) were capable of resuming life at home (table 71) This difference 
is significant (P = 0 0006 < 0 05) 
Table 70 
Relationship between home-going and mechanical complications —N= 241 
Mechanical 
complications 
No 
Yes 
N 
224 
17 
N home going patients 
135 
9 
% 
60 3 
52 9 
Continuity Adj Chi-squaie 0 114 Ρ = 0 735 > 0 05 
Table 71 
Relationship between home-going and general complications -N = 241 
General complications 
No 
Yes 
N 
154 
87 
N home-going patients 
105 
39 
% 
68 2 
44 8 
Continuity Adj Chi-square 11 656 Ρ = 0 0006 < 0 05 
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7.10. REINTERVENTION 
In 228 patients no remtervention was necessary, and 138 (60.5 %) returned home 
(table 72). A second operation was necessary in 13 patients(5.4%), and six (46 1 %) 
returned to their homes. This difference however is not significant (P = 0 461 > 
0.05). 
Table 72 
Relationship between home-going and reintervention —N = 241 
Reintervention 
No 
Yes 
Continuity Adj. Chi-squ 
Ν N home-going patients 
228 138 
13 6 
arc 0.543 P = 0 4611 > 0 05 
% 
60 5 
46.1 
7.11. WALKING CAPACITY AT DISCHARGE 
There is a definite relationship between the ambulatory capacity at the time of 
discharge from hospital and the possibility of going back home before the third 
month after the accident (table 73). 
During their stay in hospital, 18 patients died (8 1 %). Out of the 223 survivors, 
eleven (4.9 %) were able to walk without any help whatsoever, and eight of them 
(72.7%) returned home within three months after injury. 173 patients (77 6%) 
were capable of walking with the aid of sticks, crutches or an ambulator, and after 
three months post-injury 129 (74 6%) of them were back home. On the other 
hand, when we consider the 20 patients (9.0 %) who could walk only with the 
help of a third person at the end of their stay in hospital, only 6 (30 0 %) returned 
home. 
Table 73 
Relationship between home-going and walking capacity at discharge -N= 223 
Walking capacity 
Independently 
With stick, crutches 
or ambulator 
With the help of 
someone else 
Wheelchair or bed 
N 
11 
173 
20 
19 
N home-going patients 
8 
129 
6 
1 
% 
72.7 
74.6 
30 0 
5.3 
Chi-squaie Ρ = 0.0001 < 0 05 
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Finally, when considering the 19 (8.5 %) patients still confined to bed or to a wheel-
chair at the time of discharge, only one (5.3 %) could be sent home within three 
months after the operation. These differences are highly significant (P = 0.0001 < 
0.05). 
The prognosis for going home is thus quite good (nearly 75 %) if the patient is 
able to walk, with or without sticks, crutches or an ambulator. 
7.12. ROLE OF A GERIATRIC WARD OR A REHABILITATION CENTRE 
144 of the 241 patients were able to return home within three months. 89 went 
home immediately after leaving the department of traumatology. For several 
reasons, sumarised in table 74, the other 55 patients were temporarily admitted 
to other departments or institutions before returning home. 
If a patient is admitted to hospital from home, everything should be done to 
optimise his chances of returning home after treatment. On the other hand, the 
limited number of beds available in a department of traumatology necessitates 
rehabilitation elsewhere. 
If the main problem is a medical or a social one, the patient is sent to the geriatric 
ward in our own hospital, where rehabilitation is continued. If a patient's general 
health condition is fairly good but his ability to walk limited, motoric rehabilita-
tion is continued in the rehabilitation centre of our hospital. 
If a real possibility of going back home exists, we avoid transferring the patient to 
a nursing home or to a home for old people. Experience has taught that all too 
often relatives lose interest and even quite frequently refuse to accept the patient 
home, once he has settled in such an institution. 
Table 74 
Temporary living quarters for patients unable 
to return home immediately —N = 55 
Place 
Geriatric ward 
Rehabilitation centre 
Nursing home 
Home for old people 
Urology department 
N 
30 
20 
1 
1 
3 
Reason 
- mental condition 
- medical disease 
- hip fracture 
- social conditions 
- hip fracture + other factor(s) 
- hip fracture 
- social conditions 
- hip fracture + other factor(s) 
- hip fracture + other factor(s) 
- hip fracture + other factor(s) 
- severe prostatism 
N 
2 
2 
3 
10 
13 
14 
1 
5 
1 
1 
3 
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In 17 patients sequels of the hip fracture were responsible for prolonging the stay 
in an institution In 19 additional patients the hip fractures in combmation with 
medical or social factors caused this prolonged stay In 12 patients the reason 
prohibiting an immediate return home was purely social 
Three patients suffered from persistent urinary retention during the post-operative 
period They were transferred to the department of urology for transurethral 
resection of the prostate 
7.13 CONCLUSIONS 
In predictmg the chance of returning home within three months after operation, 
especially the patient's functional status at the moment of the injury, and the 
possibility of walking at the moment of discharge were highly important (P = 
0 0001) 
The chances of returning home decreased significantly with age (P = 0 001) and 
with the presence of post-operative general complications (P = 0 0006) Other factors 
such as sex, type of fracture, the fact of living alone or with relatives, delay of the 
operation, per- and post-operative mechanical complications, the need for rernter-
vention did not have significant influence (P > 0 05) 
For patients not able to return home after a suitable post-operative stay in the 
traumatology department, a transfer to the geriatric ward or the rehabilitation 
centre of the same hospital is advocated The main reason for a prolonged stay m 
an institution was the hip fracture itself, whether or not in association with another 
anomaly (67 3 %) Purely social reasons were present m only one out of every five 
patients 
8. TOTAL HIP REPLACEMENT VERSUS HEMIARTHROPLASTY 
FOR UNSTABLE INTRACAPSULAR FRACTURES 
8.1. THE PATIENTS 
161 patients with unstable medial neck fractures were treated with a prosthetic 
replacement 118 had a hemiarthroplasty, 59 with a cemented short-stem Thompson 
prosthesis and 59 with Muller's self-locking cephalic endoprosthesis A total hip 
replacement was performed in 39 cases The classic banana-form Muller prosthesis 
was used in 26 cases, the straight-stem prosthesis in 13 cases In all cases of total 
hip arthroplasty bone cement was used Four cases must be excluded from this 
series In three we used a bipolar prosthesis type Gdiberty, and m one we used a 
"Krückstock" resection prosthesis (table 75) 
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Table 75 
Arthroplasty for unstable mtra-capsular fractures -N=161 
Hemiarthroplasty 118 
- Thompson 59 
- cementless self-locking 59 
Total hip arthroplasty 39 
- banana form 26 
- straight stem 13 
Other types of arthroplasty 4 
8.1.1. Age 
The mean age of the patient with arthroplasty was 80.2 years. 
As shown in table 76, the age of the patients treated with a hemiarthroplasty 
(average 81.4) was significantly higher than those treated with a total hip pros­
thesis (average 77.0) (P = 0.0001 < 0.05). 
Table 76 
Relationship between type of arthroplasty and age -N=157 
Age 
7 0 - 7 9 
8 0 - 8 9 
90 - 100 
Chi-square 26.450 
8.1.2. Sex 
Ρ = 0.0001 
N 
73 
76 
8 
< 0.05 
Total hip 
39 
32(82.0%) 
6(15.4%) 
1 (2.6 %) 
Hemiarthroplasty 
118 
41(34.7%) 
70(59.3%) 
7(5.9%) 
There were 40 men (25.5 %) and 111 (74.5 %) women. The sex ratio was 1/2.9. 
There were relatively more women (26.5 %) treated with a total hip prosthesis than 
men (20.0 %). This could be explained by the fact that the general physical con­
dition of aged women is usually better than that of men of the same age. Never­
theless, the difference was not significant (P = 0.542 > 0.05) (table 77). 
Table 77 
Relationship between type of arthroplasty and sex - N= 157 
Sex Total hip Hemiarthroplasty 
39 118 
d 8 (20.0 %) 32 (80.0 %) 
9 31 (26.5 %) 86 (73.5 %) 
Continuity Adj. Chi-square 0.371 Ρ = 0.542 > 0.05 
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8.1.3. Associated ailments 
As could be expected, the hemiarthroplasty patients showed more associated ail­
ments than the total hip prosthesis patients. In the first group we found an average 
number of 5.1 associated ailments, compared to only 4.3 in the total hip pros­
thesis group. 
As shown in table 78, 28.2 % of the total hip prosthesis patients had three or less 
associated diseases, in contrast with only 10.2 % of the hemiarthroplasty patients. 
Seven or more other ailments were noticed in 5.1 % of the total hip prosthesis 
group and in 15.2 % of the hemiarthroplasty group. 
These differences are statistically significant (P = 0.010 < 0.05). 
Table 78 
Relationship between type of arthroplasty and number 
of associated ailments -N=157 
N of associated ailments Total hip Hemiarthroplasty 39 118 
3 or less 11(28.2%) 12(10.2%) 
4 - 6 26(66.7%) 88(74.6%) 
7 or more 2(5.1%) 18(15.2%) 
Chi-square 9.120 P = 0.010<0.05 
8.1.4. Scale of independence 
Table 79 shows the pre-operative functional status of the patients as to the pre-
injury ambulatory capacity and possibility of performing daily life activities. This 
functional status influences the choice of treatment (cf 1.6.2.4). 92 % of the total 
hip prosthesis patients were classified in groups I or II as compared to 54.2 % 
of the hemiarthroplasty patients (P = 0.0001 < 0.05). 
Table 79 deserves a few other comments. It is clear that performing a total hip 
replacement in group III or IV patients is not worthwhile. An exception was made 
Table 79 
Relationship between type of arthroplasty and scale of independence —N=157 
Scale of independence 
Group I 
Group II 
Group III 
Group IV 
Total hip 
39 
33 (84.6 %) 
3 (7.7 %) 
1 (2.6 %) 
2 (5.1 %) 
Hemiarthroplasty 
118 
43(36.4%) 
21 (17.8%) 
34(28.8%) 
20(16.9%) 
Chi-square 27.994 Ρ = 0.0001 < 0.05 
102 
in three patients. Once this treatment was chosen for a patient who was bed-ridden 
at the time of the fracture, because he was recovering from a recent stroke. In the 
two other cases, the hip joint at the side of the fracture was so arthrotic that hemi­
arthroplasty was not a real alternative. Hemiarthroplasty was performed in 43 
(36.4%) patients, classified in group I. This choice was made because of the extreme 
old age of these patients. 
8.1.5. Living quarters 
We have already shown that there is a significant correlation between the pre­
operative living quarters of the patient and the final results. Only three patients 
(7.7 %) of the total hip group were already in institutions at the time of injury, 
compared to 52 (44.1%) of the patients in the hemiarthroplasty group (P = 0 . 0 0 0 К 
0.05) (table 80). 
Table 80 
Relationship between type of arthroplasty and living quarters -N = 157 
Total hip Hemiarthroplasty 
Living quarters
 3 9
 r
 l l g
 r 
Living at home 36(92.3%) 66(55.9%) 
Living in institutions 3(7.7%) 52(44.1%) 
Contmiuty Adj. Chi-square 15.480 Ρ = 0.0001 < 0.05 
8.2. OPERATIVE PROCEDURE 
We have estimated the severity of the operative procedure as to duration of opera­
tion and blood loss. 
8.2.1. Duration of operation 
The average duration of operation necessary to perform a total hip prosthesis is 
almost an hour. On the other hand more than 85 % of all the hemiarthroplasties 
are done in less than 60 minutes. The difference in duration of intervention is 
highly significant (P = 0.0001 < 0.05) (table 81). 
Table 81 
Relationship between type o f arthroplasty and duration of operation -N=157 
Duration of operation Total hip Hemiarthroplasty 
39 118 
Less than 40 mins 0 71(60.2%) 
40 - 80 mins 32 (82.1 %) 35 (29.6 %) 
More than 80 mms 7(17.9%) 12(10.2%) 
Chi-square 43.785 Ρ = 0.0001 < 0.05 
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Hemiarthroplasty 
118 
40(33.9%) 
66(55.9%) 
10 (8.5 %) 
2(1.7%) 
8.2.2. Blood loss 
Transfusion of more than one litre of blood is seldom necessary when performing 
a hip arthroplasty (table 82). As to hemiarthroplasties, no transfusion was needed 
in more than one third of the cases. 
As shown in table 83, the difference in blood loss between the two types of arthro­
plasty is significant (P = 0.0001 < 0.05). 
Table 82 
Relationship between type of arthroplasty and blood loss —N=157 
m j ι Total hip 
Blood loss „ 
No transfusion 0 
Less than 300 ml 18(46.2%) 
300-1000 ml 19(48.7%) 
More than 1000 ml 2 (5.1 %) 
Table 83 
Relationship between type of arthroplasty and blood loss -N=157 
„, j , Total hip Hemiarthroplasty 
Blood loss
 3 9 Ш 
Less than 300 ml 18(46.2%) 106(89.8%) 
More than 300 ml 21(53.8%) 12(10.2%) 
Continuity Adj. Chi-square 31.103 Ρ = 0.0001 < 0.05 
8 J. POST-OPERATIVE COURSE 
When it comes to the post-operative period, we have taken into account the me­
chanical and general complications, the possibility of going back home and the 
functional status at the time of hospital discharge. Three months later a final 
status was made. 
8.3.1. Mechanical complications 
In both groups of patients three mechanical complications occurred, i.e. three 
luxations of a total hip prosthesis, two luxations of a Thompson prosthesis and one 
fatigue fracture of the femoral shaft in a patient treated with a self-locking cephalic 
endoprosthesis (table 84). All the luxated prostheses were treated with closed 
reduction, followed by continuous skeletal traction. The luxation rate after arti­
ficial hip arthroplasty for mtra-capsular fractures was 5 out of 157 patients (3.2 %). 
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The femoral shaft fracture of the patient with the self-locking cephalic endopros­
thesis was treated by replacing the prosthesis with a long-spheristem total hip pros­
thesis and additional cerclage. 
Table 84 
Mechanical complications in artificial hip arthroplasties -N=157 
Mechanical complications Total hip Hemiarthroplasty 
Luxation 3 2 
Shaft fracture - 1 
8.3.2. General complications 
In both groups we observed cardiovascular, pulmonary, urinary, neuropsychiatrie 
complications or bed sores in more than 40 % of the cases. The complication rate 
was not significantly higher in the total hip group (43.6 %) than in the hemiarthro­
plasty group (40.7 %). (P = 0.894 > 0.05) (table 85). 
Table 85 
Relationship between type of arthroplasty and general complications -N=157 
_ , Total hip Hemiarthroplasty 
General complications эо 11 й 
No 22(56.5%) 70(59.3%) 
Yes 17(43.6%) 48(40.7%) 
Continuity Adj. Chi-square 1.118 Ρ = 0.894 > 0.05 
8.3.3. Mortality rate 
Three months after operation three patients with a total hip prosthesis had died 
(7.7%). MortaUty after hemiarthroplasty was significantly higher (25.4%) (P = 
0.033 < 0.05) (table 86). 
This confirms that mortality three months after the operation is essentially related 
to the patient's general health condition at the time of injury, rather than to the 
operative procedure itself. 
Table 86 
Relationship between type of arthroplasty and mortality rate -N=157 
Total hip Hemiarthroplasty 
39 118 
Survivors 36(92.3%) 88(74.6%) 
Deaths 3(7.7%) 30(25.4%) 
Continuity Adj. Chi-square 4.535 Ρ = 0.033 < 0.05 
105 
8 3 4. Walking capacity at discharge 
Out of the 36 patients with a total hip prosthesis who left the department of 
traumatology, 31 (86 1 %) were able to walk independently, 5 without any help 
and 26 with crutches, walking sticks or an ambulator 
73 out of the 110 patients with a hemiarthroplasty showed the same functional 
result (66 4 %) 6 could walk without any help This difference is not statistically 
significant (P = 0 079 > 0 05) (table 87) 
Table 87 
Relationship between type of arthroplasty and 
walking capacity at discharge - N = 146 
Walking capacity 
Independently 
With sticks, crutches, ambulator 
Wheelchair or bed 
Chi-square 6 787 Ρ = 0 079 > 0 05 
Total hip 
36 
5(13 9%) 
26(72 7%) 
5(13 9%) 
Hemiarthroplasty 
110 
6 (5 4 %) 
67 (60 9 %) 
37(33 6%) 
8.3 5. Hip pain three months postoperatively 
When estimating the final result of an artificial hip arthroplasty, it is important to 
take into account the complaints of the patient himself (table 88) Among the 123 
survivors, 66 patients (53 7 %) felt no pain when performing normal activities 33 
patients (26 8 %) felt pain when walking, 3 patients (2 4 %) felt pain when resting 
In 21 patients (17 1 %), all bed-ridden and with an extremely deteriorated mmd, no 
communication was possible 
Among the 36 patients with a total hip arthroplasty 26 (72 2 %) were completely 
freed from any compiami Five felt pam when walkmg (13 9%) and no patient 
complained of pain when resting In the hemiarthroplasty group only 40 (46 0 %) 
were completely free of pam, 28 (32 2 %) felt pam when walkmg and 16(18 4 %) 
Table 88 
Relationship between type of arthroplasty and pain in surviving patients -N= 123 
, _ Total hip Hemiarthroplasty 
Pain evaluation 36 R7 
No pain 
Pain when walkmg 
Pain when resting 
No communication possible 
26(72 2%) 
5(13 9%) 
0 
5(13 9%) 
40(46 0%) 
28 (32 2 %) 
3 (3 4 %) 
16(18 4%) 
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had pain even when resting. These figures demonstrate that even in the immediate 
post-operative period many patients complained of pain after an hemiarthroplasty. 
Nevertheless, the number of patients was too small to do a valid chi-square test. 
8.3.6. Functional status three months post-operatively 
The functional status of the patients three months after the intervention was evalu­
ated with the scale of independence (table 89). 
To elucidate the functional loss provoked by the arthroplasty, we have to compare 
table 89 to table 79 (8.1.4). 36 patients out of 39 with a total hip prosthesis 
(92.5 %) were in groups I or II at the time of the injury. Three months after the 
intervention 34 were still alive, and 31 of them were still in groups I or II (91.2%). 
As to the patients with a hemiarthroplasty, 64 out of 157 (40.8 %) were in groups I 
or II at the time of injury. Three months later 55 were still alive, but only 40 
remained in groups I or II (72.7 %) (table 90). 
This shows that, if a patient is in good functional condition at the time of the hip 
fracture, and is still alive three months later, he has a more than 9 out of 10 chance 
to maintain a good functional condition after a total hip arthroplasty, and only 
7 out of 10 chances after hemiarthroplasty. Nevertheless, these differences are 
not significant (P = 0.066 > 0.05). 
Table 89 
Relationship between type of arthroplasty and 
functional status in survivors -N=123 
„ , . . . . Total hip Hemiarthroplasty Scale of independence « D-T Jo 8 / 
Group I 
Group II 
Group HI 
Group IV 
Table 90 
Scale of independence after three months for surviving patients 
from groups I-II at the time of injury -N = 89 
_ , „. j , Total hip Hemiarthroplasty 
Scale of independence ai ss 
Groups I - I I 31(91.2%) 40(72.7%) 
Groups H I - I V 3(8.8%) 15(27.3%) 
28 (77.8 %) 
3 (8.3 %) 
1 (2.8 %) 
4(11.1%) 
21 (24.1 %) 
19(21.8%) 
34 (39.1 %) 
13(15.0%) 
Continuity Adj. Chi-square 3.363 Ρ = 0.066 > 0.05 
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8.3.7. Possibility of returning home 
As shown in 8.1.5, 102 of the 157 patients came to the hospital from home where 
they lived alone or with relatives. 
Table 91 shows that more than 80 % of the total hip prosthesis patients were able 
to return home within three months, compared to only 54.4 % of the hemiarthro­
plasty group. This difference is significant (P = 0.016 < 0.05). 
Table 91 
Relationship between type of arthroplasty and returning home -N=102 
_ ,. Total hip Hemiarthroplasty 
Yes 29(80.6%) 36(54.5%) 
No 7(19.4%) 30(45.5%) 
Continuity Adj. Chi-square 5.739 Ρ = 0.016 < 0.05 
8.4. CONCLUSIONS 
1. The pre-operative status of the patients with medial femoral neck fractures 
receiving a total hip replacement, was significantly better than that of the hemi­
arthroplasty group : they were younger, had less associated ailments, scored 
higher in the scale of independence and came from a better social surrounding. 
2. On the other hand, doing a total hip replacement is a more extensive operative 
procedure : it takes more time and provokes a higher blood loss. 
3. Because of the pre-operative selection the mortality rate within three months 
after operation was significantly higher in the hemiarthroplasty group. 
4. For the same reasons the final functional results were better in the total hip 
prosthesis group. 
5. After a hemiarthroplasty, the perspective of maintaining the same functional 
status as before injury and of having a pain free hip is diminished. Even the 
possibility of returning home is impaired. 
It is concluded that a total hip prosthesis should be performed in patients of 
groups I and II of the scale of independence. The age is not an important factor to 
be taken into account. 
During the study period however, the oldest patients were probably selected for 
hemiarthroplasty. 
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9. THOMPSON PROSTHESIS VERSUS SELF-LOCKING CEPHALIC 
ENDOPROSTHESIS AS A TREATMENT OF UNSTABLE INTRA­
CAPSULAR FRACTURES 
In the previous chapter we have analysed the indications for total hip replacement 
and hemiarthroplasty. One of our conclusions was that a hemiarthroplasty had to 
be reserved for severely delibitated patients with a reduced life expectancy. In any 
case, the mortality rate in these patients will always be very high, and the least 
invasive procedure has to be chosen. Nevertheless, even in such cases a prosthetic 
replacement is preferred to an internal fixation that leaves the patient practically 
no chance of walking in the near future. 
9.1. THE PATIENTS 
116 patients with an unstable medial neck fracture of the femur (types III or IV 
in Garden's classification) have been treated with a hemiarthroplasty. 59 of them 
were given a cemented Thompson prosthesis and 59 a cementless self-locking 
cephalic endoprosthesis of the Muller type. 
9.1.1. Age 
The average age of the total group of patients was 81.4 years. The mean age of the 
Thompson prosthesis group was 81.0 years and of the self-locking cephalic endo­
prosthesis group 81.8 years. (P = 0.330 > 0.05) (table 92). 
Table 92 
Relationship between type of hemiarthroplasty and age - N = 118 
Thompson Self-locking 
A g e
 59 59 
7 0 - 8 4 42(71.2%) 36(61.0%) 
85-100 17(28.8%) 23(39.0%) 
Continuity Adj. Chi-squaie 0.946 Ρ = 0.330 > 0.05 
9.1.2. Sex 
The total group consisted of 32 men and 86 women (sex ratio 1/2.7) : the Thomp­
son prosthesis group consisted of 18 men (30.5 %) and 41 women (69.5 %) as 
compared to 14 men (23.7 %) and 45 women (76.3 %) in the self-locking cephalic 
endoprosthesis group (P = 0.534 > 0.05) (table 93). 
109 
Table 93 
Relationship between type of hemiarthroplasty and sex N=118 
Thompson 
59 
Self-locking 
59 
â 
9 
18(30.5%) 
41 (69.5 %) 
14(23.7%) 
45 (76.3 %) 
Continuity Adj. Chi-squarc 0.386 Ρ = 0.5345 > 0.05 
9.1.3. Associated aflments 
Patients of both groups showed a similar number of associated ailments at the time 
of the injury (P = 0.442 > 0.05) (table 94). 
Table 94 
Relationship between type of hemiarthroplasty and 
number of associated ailments - N = 118 
N of ailments Thompson 59 
Self-locking 
59 
3 or less 
4 - 6 
7 or more 
Chi-square 1.631 Ρ = 0.442 > 0.05 
5 (8.5 %) 
47(79.7%) 
7(11.9%) 
7(11.9%) 
41 (69.5%) 
11 (18.6%) 
9.1.4. Scale of independence 
As shown in table 95, there is no significant difference in functional status at the 
time of injury between the Thompson prosthesis group and the self-locking cephalic 
endoprosthesis group (P = 0.554 > 0.05). 
Table 95 
Relationship between type o f hemiarthroplasty and 
scale of independence —N=118 
Scale of independence 
Group I 
Group II 
Group III 
Group IV 
Chi-square 2.090 Ρ = 0.554 > 0.05 
Thompson 
59 
19(32.2%) 
13(22.0%) 
16 (27.1 %) 
11 (18.6%) 
Self-locking 
59 
24 (40.7 %) 
8(13.6%) 
18(30.5%) 
9(15.2%) 
по 
9.1.5. Living quarters 
Also as to their preoperative social surroundings, both groups were easily com­
parable In the Thompson prosthesis group 32 patients (54 2 %) lived in their own 
homes (alone or with relatives) as compared to 34 patients (57.6 %) of the self-
locking cephalic endoprosthesis (P = 0 852 > 0.05) (table 96). 
Table 96 
Relationship between type of hemiarthroplasty and living quarters -N=118 
Living quarters 
Living at home 
Living in institutions 
Continuity Adj. Chi-squ are 0.034 
Thompson 
59 
32(54 2%) 
27(45 8%) 
Ρ = 0.852 > 0 05 
Self-locking 
59 
34(57 6%) 
25(42 4%) 
9.2. OPERATIVE PROCEDURE 
We have evaluated the severity of the operative procedure as to the duration of 
operation and the loss of blood. 
9.2.1. Duration of operation 
Implantation of a Thompson prosthesis lasted significantly longer than of a self-
locking cephalic endoprosthesis (P = 0.0001 < 0 05) (table 97). More than 96 % of 
these arthroplasties were performed in less than 40 minutes. 78 % of the Thompson 
prosthesis operations lasted more than 40 minutes. 
Table 97 
Relationship between type of hemiarthroplasty 
and duration of operation -N=118 
Duration of operation 
Less than 20 nuns 
20 - 40 mrns 
More than 40 mins 
Chi-squaie 68.318 P = 
9.2.2. Blood loss 
0.0001 < 0 05 
Thompson 
59 
1 (1 7 %) 
12 (20.3 %) 
46(78.0%) 
Self-locking 
59 
21(35 6%) 
36(61.0%) 
2(3.4%) 
Blood loss was significantly less in self-locking cephalic endoprosthesis patients 
(P = 0 033 < 0.05) (table 98). 
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Table 98 
Relationship between type of hemiarthroplasty and blood loss -N= 118 
„, ., Thompson Self-lockmg 
Blood loss
 5ζ 5 9 
Less than 300 ml 49 (83.1 %) 57 (96.6 %) 
More than 300 ml 10(16 9%) 2(3.4%) 
Continuity Adj. Chi-square 4.546 Ρ = 0.033 < 0.05 
9.3. POST-OPERATIVE COURSE 
In the post-operative period we have taken into account the mechanical and general 
complications, the possibility of returning home and the functional status at the 
time of discharge from the department of traumatology. Three months after the 
operation a final evaluation was made. 
9.3.1. Mechanical complications 
In the Thompson prosthesis group we noticed two luxations of the prosthesis. 
Both were treated by closed reduction and skeletal traction and both patients 
died. In the self-locking cephalic endoprosthesis group the only mechanical com­
plication we noticed, was a fatigue fracture of the femoral shaft during the rehabili­
tation penod. The self-locking cephalic endoprosthesis was replaced by a long-
sphenstem total hip prosthesis and encircling wires and the patient survived. 
9.3.2. General complications 
General complications such as cardiological, pulmonary, urinary, neuropsychiatrie 
problems and bed sores were observed more frequently in the Thompson prosthesis 
group (45.8%) than in the self-lockmg cephalic endoprosthesis group (35.6%), 
but these differences are not significant (P = 0.358 > 0.05) (table 99). 
Table 99 
Relationship between type of hemiarthroplasty and 
general complications —N= 118 
_ ,
 ж
 Thompson Self-locking 
General complications '
 ς ( } 
No 32(54.2%) 38(64.4%) 
Yes 27(45.8%) 21(35.6%) 
Contmuity Adj. Chi-square 0.878 Ρ = 0.348 > 0.05 
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9.3.3. Mortality rate 
17 patients with a Thompson prosthesis (28.8 %) died within 3 months after opera­
tion The mortality rate was not significantly lower in the self-locking cephalic 
endoprosthesis group (22 0 %) (P = 0 525 > 0 05) (table 100). 
On the other hand, 7 patients with a Thompson prosthesis died in hospital (11.9 %) 
as compared to only 1 patient treated with a self-locking cephalic endoprosthesis. 
However, this difference was not statistically significant (P = 0.061 > 0 05) (table 
101) So it can be concluded that the mortality rate was not significantly altered 
by utilising a less invasive type of operation 
Table 100 
Relationship between type of hemiarthroplasty and mortality rate - N= 118 
Thompson Self-locking 
59 59 
Survivors 42(71.2%) 46(78 0%) 
Deaths 17(28 8%) 13(22 0%) 
Continuity Adj Chi-square 0.402 P = 0525 > 0 05 
Table 101 
Relationship between type of hemiarthroplasty and hospital mortality -N=118 
Type Ν N of deaths % 
Thompson 59 7 119 
Self-locking 59 1 1 7 
Fisher's exact test (2 tailed) Ρ = 0 061 > 0 05 
9.3.4. Walking capacity at discharge 
At the time of discharge 40 patients with a Thompson prosthesis were able to walk 
(76.9% of the survivors), five of whom didn't need sticks, crutches or any other 
device. As to the self-locking cephalic endoprosthesis, 33 were able to walk (56.9 % 
of the survivors). One patient was completely independent, 32 others needed 
mechanical devices These differences are significant (P = 0 043 < 0 05) (table 102) 
Table 102 
Walking capacity at discharge after hemiarthroplasty -N=110 
„, „ . Thompson Self-locking 
Walking capacity r 58 
Present 40(76.9%) 33(56 9%) 
Absent 12(23 1%) 25(43 1%) 
Continuity Adj. Chi-squaie 4.070 Ρ = 0.043 < 0 05 
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9.3.5. Hip pain three months post-operatively 
Three months after the operation 40 of the surviving patients (20 with Thompson 
prosthesis and 20 with self-locking cephalic endoprosthesis) were completely free 
of pain 28 felt some pam when walking (16 Thompson prosthesis versus 12 self-
locking cephalic endoprosthesis), and three patients (1 Thompson prosthesis and 
2 self-locking cephalic endoprosthesis) complained of pain even when resting No 
evaluation of pam could be made for the 16 patients who were bed-ndden and in 
an advanced state of mental confusion The number of patients was too small to 
do a valid chi-square test (table 103) 
Table 103 
Relationship between type of hemiarthroplasty and pam in survivors -N = 87 
No pain 
Pain when walking 
Pain when resting 
No communication possible 
Thompson 
42 
20(47 6%) 
16(38 1%) 
1 (2 4 %) 
5(11 9%) 
Self-locking 
45 
20 (44 4 %) 
12(26 7%) 
2 (4 4 %) 
11(24 4%) 
9 3.6. Functional status three months post-operatively 
The scale of independence (table 95) has shown that from a functional point of 
view, both patient groups are similar More patients m group I were treated with 
self-locking cephalic endoprosthesis than with a Thompson prosthesis (24 versus 
19) When the final result after three months is assessed accordmg to this scale of 
mdependence, the functional results of the self-locking cephalic endoprosthesis 
group are disappointing Only 6 patients (13 3 % of the survivors) remam in group I 
as compared to 15 patients (35 7% of the survivors) treated with a Thompson 
prosthesis Ten of the 13 patients now found in group IV are self-locking cephalic 
endoprosthesis patients The difference in functional status is statistically signifi­
cant (P = 0 043 < 0 05) (table 104) 
Table 104 
Relationship between type of hemiarthroplasty and 
functional status in survivors -N = 87 
_ , „ . . Thompson Self-locking 
Scale of independence 
Group I 15(35 7%) 6 ( 1 3 3%) 
Group II 8(19 1%) 11(24 4%) 
Group III 16(38 1%) 18(40 0%) 
Group IV 3 (7 1 %) 10 (22 2 %) 
Chi-square 8 124 Ρ = 0 043 < 0 05 
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Table 105 shows the deterioration in functional status in both groups. It should be 
emphasised that 16 patients from group I, treated with self-locking cephalic endo­
prosthesis had passed to groups II, III or IV. This applied to only 4 patients treated 
with Thompson prosthesis. 
Table 105 
Regression in independence three months after hemiarthroplasty 
Pre-op. Post-op. Thompson Self-locking 
Group I — - Groups II-III-IV 4 16 
Group II — * - Groups III-IV 5 4 
Group III —»• Group IV 1 5 
The data in this table are to sparse to consider chi-square testing. 
9.3.7. Possibility of returning home 
As shown in 9.1.5, 66 of the 110 patients were admitted from home, were they 
lived alone or with relatives. Three months later 36 (54.5 %) of these patients were 
able to return home. As home-going is closely connected with functional status, and 
as has been shown in 9.3.6, functional status is definitely better after Thompson 
prosthesis than after self-locking cephalic endoprosthesis ; the chances of returning 
home are higher in the Thompson prosthesis group (65.6%) than in the self-
locking cephalic endoprosthesis group (44.1 %). Nevertheless, this difference is not 
significant (P = 0.079 > 0.05) (table 106). 
Table 106 
Relationship between type of hemiarthroplasty and returning home - TV = 66 
Returned home Thompson Self-locking 32 34 
Yes 21(65.6%) 15(44.1%) 
No 11(34.4%) 19(55.9%) 
Chi-square 3.076 Ρ = 0.079 > 0.05 
9.4. CONCLUSIONS 
Our belief that the self-locking cephalic endoprosthesis treatment is the ideal solu­
tion for unstable medial femoral neck fractures in the debilitated aged was not con­
firmed. 
1. It is a less extensive procedure than any other kind of prosthetic replacement. 
2. The mortality rate was not different from that of the Thompson prosthesis 
group. 
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3 Complaints of hup pam were not less than after any other type of hemiarthro-
plasty 
4 The functional results at the time of discharge and three months after the opera-
tion as well as the chances of going home, were inferior than after a cemented 
hemiarthroplasty 
Conclusion the cemented hemiarthroplasty ensures more stability than the self-
locking cephalic endoprosthesis, and leads to a better functional result The self-
locking cephalic endoprosthesis must be reserved for selected cases, when the use of 
bone cement is not warranted and when the duration of the operation has to be 
short 
10. COMPARISON BETWEEN ENDER NAILING, ANGLED BLADE 
PLATE AND ENDOPROSTHESIS AS A TREATMENT OF UN-
STABLE EXTRACAPSULAR FRACTURES 
138 extra-capsular fractures in this study were classified as unstable 14 were treated 
with Ender nails, 41 with an A S I F blade plate and 83 with an endoprosthesis The 
Ender nail group will be discussed separately It is impossible to make any statistical 
comparison between the Ender nail group and the other two types of treatment 
as the number of patients in the former is too small 
10.1. ENDER NAILS 
10.1.1. The patients 
The average age of the patients was 80 7 years There were 4 men and 10 women 
(sex ration 1/2 5) The average number of associated ailments was 3 2 Six patients 
were classified in group I of the scale of independence, six in group II, one in group 
III and one in group IV So 12 of the 14 patients still had a good functional status 
(group I or group II) at the time of injury Ten patients were living at home at the 
time of injury, two were alone, three with their husband or wife, six with their 
children 
Four patients were institutionalised, two in a home for old people, one in a psy-
chiatnc institution and one in an other hospital 
10.1.2. Operative treatment 
Every intervention was performed on an orthopaedic table In five cases the opera-
tion took less than one hour In seven cases a blood transfusion of more than 
300 ml was needed Supracondylar fractures during insertion of the nails occurred 
three times 
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10.1.3. Postoperative course 
Only two patients were free from any post-operative complication. Slipping of the 
nails was observed in four cases. In two patients a supracondylar fracture occured 
during rehabilitation. Thus mechanical complications were seen in 42.9% of the 
cases. 
The following general complications were noticed : twice bronchopneumonia and 
deep phlebothrombosis, once each pulmonary embolism, cardiac failure and bed 
sores. Six patients (42.9 %) died within a period of three months after the opera­
tion. At the time of discharge no patient was able to walk independently, three 
could walk with sticks, five with an ambulator and one only with the help of 
another person. 
10.1.4. Status three months postoperatively 
After three months only one patient was classified in group I of the scale of inde­
pendence, three were in group II, four in group III and one in group IV. This means 
that among the 12 patients in good functional condition (groups I II) at the time 
of injury, only four (25 %) remained in groups I or II three months after the 
operation. Two patients were free of hip pains, the other six survivors felt pain 
when walking. 
Five of the ten patients (50 %), living at home at the time of injury, were able to 
return home. 
10.2. COMPARISON BETWEEN ANGLED BLADE PLATE AND 
ENDOPROSTHESIS 
10.2.1. The patients 
10.2.1.1. AGE AND SEX 
The average age of the 41 patients treated with A.S.I.F. blade plates was 79.8 years 
and of the 83 patients treated with endoprosthesis 83.6 year (P = 0.027 < 0.05). 
12 of the blade plate patients were men and 29 were women (sex ratio 1/2.4). In 
the endoprosthesis group, there were 25 men and 58 women (sex ratio 1/2.5). 
Table 107 
Relationship between treatment and age - N = 124 
. Blade plate Endoprosthesis 
70 - 79 22 (53.7 %) 24 (28.9 %) 
80 - 89 15 (36.6 %) 46 (55.4 %) 
90-100 4(9.8%) 13(15.7%) 
Chi-square 7.207 Ρ = 0.027 < 0.05 
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10.2.1.2. ASSOCIATED AILMENTS 
The average number of associated ailments was 2.4 in the blade plate group, com­
pared to 5.3 in the endoprosthesis group (P = 0.0001 < 0.05) (table 108). 
Table 108 
Relationship between treatment and number of associated ailments -N= 124 
N of associated ailments 
3 or less 
4 - 6 
7 or more 
Chi-square45.574 Ρ = 0.0001 < 0.05 
Blade plate 
41 
31(75.6%) 
9(21.9%) 
1 (2.4 %) 
Endoprosthesis 
83 
12(14.5%) 
57 (68.7 %) 
14(16.9%) 
10.2.1.3. SCALE OF INDEPENDENCE 
When functional status of both subgroups are compared using the scale of inde­
pendence, the differences noted here, are also significant (P = 0.004 < 0.05) (table 
109). 
Table 109 
Relationship between treatment and scale of independence - N = 124 
Scale of independence 
Group I 
Group II 
Group III 
Group IV 
Chi-square 18.300 Ρ = 0.004 < 0.05 
Blade plate 
41 
18(43.9%) 
8(19.5%) 
3 (7.3 %) 
12(29.3%) 
Endoprosthesis 
83 
30(36.1%) 
23(27.7%) 
25 (30.1 %) 
5 (6.0 %) 
10.2.1.4. LIVING QUARTERS 
As to their living quarters at the time of the injury, 20 patients of the blade plate 
group (48.8 %) still lived at home whereas 21 were in institutions (51.2 %). In the 
endoprosthesis group, 54 patients (65.1 %) lived at home and 29 (34.9 %) in 
institutes (P = 0.122 > 0.05) (table 110). 
Table 110 
Relationship between treatment and living quarters -N= 124 
T . . _ Blade plate Endoprosthesis 
Living quarters
 4 1
r
 ^ 
At home 20(48.8%) 54(65.1%) 
In institutions 21(51.2%) 29(34.9%) 
Continuity Adj. Chi-square 2.384 Ρ = 0.122 > 0.05 
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10.2.2. Post-operative course 
10.2.2.1. COMPLICAHONS 
In the post-operative period implant failure was noticed 7 times in the blade plate 
group (17.1 %) compared to only three mechanical complications in the endo-
prosthesis group (2.5 %) (two luxations, one femoral shaft fracture). 
This difference is significant (P = 0.014 < 0.05) (table 111). 
The general complications are listed in table 112. 
Table 111 
Relationship between treatment and mechanical complications —N= 124 
Mechanical complications p 
Yes 7 (17.1 %) 
No 34(82.9%) 
Fisher's exact test (2 taüed) Ρ = 0.014 < 0.05 
Table 112 
General complications —N= 124 
_
 c
 ,
 Α
 Blade plate Type o^comphcation г 
- Bed sores 4 
- Pulm. embohsm 1 
- Pulm. infections 1 
- Unnaiy infections 3 
- Cardiac problems 2 
- Neuropsychiatrie problems 2 
- Others 2 
Endoprosthesis 
83 
3 (2.5 %) 
80 (97.5 %) 
Endoprosthesis 
83 
5 
1 
4 
11 
6 
9 
5 
10.2.2.2. MORTALITY RATE 
Seven patients of the blade plate group died within three months of the operation 
(17.1 %) as compared to 27 patients (32.5 %) of the endoprosthesis group (P = 
0.062 > 0.05) (table 113). 
Table 113 
Relationship between treatment and mortality rate -N= 124 
Blade plate Endoprosthesis 
41 83 
Survivors 34(82.9%) 56(67.5%) 
Deaths 7 (17.1 %) 27 (32.5 %) 
Continuity Adj. Chi-square 3.481 Ρ = 0.062 > 0.05 
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10.2.2.3. WALKING CAPACITY AT DISCHARGE 
38 of the 41 blade plate patients were able to leave the hospital alive. 24 of them 
(63.1 %) were able to walk with the help of sticks, crutches or an ambulator. 22 
endoprosthesis patients died during their hospitalization. Among the 61 survivors, 
45 (73.8%) were able to walk, two of them even without any help at all (P = 
0.372 > 0.05) (table 114). 
Table 114 
Relationship between treatment and walking capacity at discharge -N = 99 
Blade plate Endoprosthesis 
Walking capacity *
 6 1 
Present 24 (63.1 %) 45 (73.8 %) 
Absent 14 (36.8 %) 16 (26.2 %) 
Continuity Adj. Chi-square 0.797 Ρ = 0.372 > 0.05 
10.2.2.4. HIP PAIN THREE MONTHS POST-OPERATWELY 
Among the 34 patients treated with a blade plate and still alive three months after 
the operation, communication was impossible in seven, 16 felt no pain in the 
operated hip, 9 complained of pain when walking and two even at rest. No com­
munication whatsoever was possible with 9 of the 54 survivors in the endopros­
thesis group ; 32 were free of pain, 11 felt pain when walking and two even when 
at rest (P = 0.402 > 0.05) (table 115). 
Tabfe 115 
Relationship between treatment and pain in survivors —N=73 
_ . Blade plate Endoprosthesis 
^ 2J_ ^ 6 
No 16(59.3%) 33(71.7%) 
Yes 11(40.7%) 13(28.3%) 
Continuity Adj. Chi-square 0.702 Ρ = 0.402 > 0.05 
10.2.2.5. FUNCTIONAL STATUS THREE MONTHS POST-OPERATWELY 
The functional status of the survivors taking into account the scale of independence 
is listed in table 116. 
Out of the 26 blade plate patients classified in groups I or II at the time of injury, 
14 (53.8%) were found in groups I or II three months after the intervention. 
Among the 53 endoprosthesis patients, classified in groups I or II at the time of 
injury, 26 (49.1 %) remained in groups I or II three months later. This difference 
is not significant (P = 0.872 > 0.05) (table 117). 
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54 
16(29.6%) 
9(16.7%) 
22(40.7%) 
7(13.0%) 
Table 116 
Relationship between treatment and functional status in survivors —N= 88 
с ι г j j Blade plate 
Scale of independence , . 
Group I 4(11.8%) 
Group II 10 (29.4 %) 
Group III 10(29.4%) 
Group IV 10 (29.4 %) 
Table 117 
Relationship between treatment and functional status 
for group I-II patients -N=79 
-A „ . . . Blade plate Endoprosthesis 
Still in groups I-II ^ ^ 
Yes 14(53.8%) 26(49.1%) 
No 12(46.2%) 27(50.9%) 
Continuity Adj. Chi-square 0.026 Ρ = 0.872 > 0.05 
10.2.2.6. POSSIBILITY OF RETURNING HOME 
Among the 20 blade plate patients, living at home at the time of injury, 16 (80 %) 
returned back home three months after the operation, as compared to 27 out of 
the 53 (50.9 %) patients in the endoprosthesis group (P = 0.047 < 0.05) (table 118). 
Table 118 
Relationship between treatment and returning home -N=73 
_ , , . Blade plate Endoprosthesis 
Returned home , 
Yes 16(80.0%) 27(50.9%) 
No 4(20.0%) 26(49.1%) 
Continuity Adj. Chi-square 3.395 Ρ = 0.047 < 0.05 
10.3. CONCLUSIONS 
The number of cases in the Ender nail group was too small to allow for a statistical 
comparison with the two other groups. The rate of mechanical complications and 
of mortality were very high (42.9 % each). The functional results were bad : only 
25 % of the patients enjoyed a good functional condition three months after opera-
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tion. These data confirm that Ender nailing as a treatment for unstable extra­
capsular fractures has to be abandoned. 
It was also difficult to compare the blade plate group to the endoprosthesis group. 
Patients treated with an internal fixation were significantly younger (P = 0.027 < 
0.05), had fewer associated ailments (P = 0.0001 < 0.05), and scored higher in the 
scale of independence (P = 0.0004 < 0.05). Indeed, for a certain length of time 
while working on this study, this treatment was reserved for relatively younger 
patients enjoying good general health. On the other hand, the blade plate fixation 
is not the ideal solution as a high rate of mechanical complications was noted 
(17.1 %), significantly higher than in the endoprosthesis group (2.5 %) (P = 0.014 < 
0.05). The functional results at discharge and three months later were not better. 
Even the mortality rate was not significantly lower (P = 0.062 > 0.05). Nevertheless, 
their chances of home going were better (P = 0.047 < 0.05). 
11. HIP FRACTURES IN NEUROPSYCHIATRIC PATIENTS 
In this chapter analysis is performed of 44 patients, coming from neuropsychiatrie 
institutions (11.5 %). We tried to answer the question whether operative treatment 
is indicated for these mentally deteriorated patients anyway. We shall compare 
these 44 neuropsychiatrie patients with the other 340 as to their age, sex, pre­
operative scale of indepence, fracture type and treatment, post-operative complica­
tions, the functional status at discharge and the final mortality. 
11.1.AGE 
The average age of the mentally deteriorated patients was 78.5 years, compared 
with 81.2 in the others (P = 0.028 < 0.05) (table 119). 
Table 119 
Comparison of age between neuropsychiatrie patients and others -N = 384 
Neuropsychiatrie Others 
70 - 84 37 (84.1 %) 226 (66.5 %) 
85-100 7(15.9%) 114(33.5%) 
Continuity Adj. Chi-square 4.818 Ρ = 0.028 < 0.05 
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11.2. SEX 
Only seven of these 44 patients were men, 37 were women (sex ratio : 1/5.3). 
The sex ratio in the control group was 1/2.4 (P = 0.095 > 0.05) (table 120). 
Table 120 
Comparison of neuropsychiatrie patients and others according to sex -N = 384 
Sex Neuropsychiatrie Others 44 340 
d 7(15.9%) 99(29.1%) 
9 37 (84.1 %) 241 (70.9 %) 
Continuity Adj. Chi-squaie 2.772 Ρ = 0.095 > 0.05 
11.3. TYPE OF FRACTURE 
As to the fracture type, we could conclude that especially unstable intra-capsular 
fractures were seen in the neuropsychiatrie group (27 cases or 61.4%). Only one 
Garden's type II intra-capsular fracture was seen and 16 fractures (36.4%) were 
extra-capsular. This is in contrast with the control group, where 185 out of 340 
fractures (54.4 %) were extra-capsular. 
The statistical difference is not significant (P = 0.053 > 0.05) (table 121). 
Table 121 
Comparison of type of fracture between 
neuropsychiatrie patients and others -N = 384 
Fracture type 
Stable intra-capsular 
Unstable intra-capsular 
Stable extra-capsular 
Unstable extra-capsular 
Chi-squaie 7.651 P = 0.053 > 0.05 
Neuropsychiatrie 
44 
1 (2.3 %) 
27(61.4%) 
3 (6.8 %) 
13 (29.6 %) 
Others 
340 
16 (4.7 %) 
139(40.9%) 
60(17.6%) 
125(36.8%) 
11.4. ASSOCUTED AILMENTS 
As to the number of associated ailments, there was no statistical difference (P = 
0.210 > 0.05). In the neuropsychiatrie group, only three patients (6 8 %) had no 
more than three associated ailments, compared to 50 (14.7%) in the control 
group. But on the other hand, there were less patients with 7 or more ailments in 
the neuropsychiatrie group than in the control group (11.4% versus 15.9%) 
(table 122). 
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N of ailments 
Table 122 
Comparison of number of associated ailments between 
neuropsychiatrie patients and others - N=384 
Neuropsychiatrie Others 
44 340 
3 or less 3(6.8%) 50(14.7%) 
4 - 6 36(81.8%) 236(69.4%) 
7 or more 5(11.4%) 54(15.9%) 
Chi-square 3.120 Ρ = 0.210 > 0.05 
11.5. SCALE OF INDEPENDENCE 
As we could expect, because of their poor mental condition, the functional status 
of neuropsychiatrie patients was significantly lower than in the control group 
(P = 0.0001 < 0.05) (table 123). In group I we only find 2 neuropsychiatrie pa­
tients (4.6 %) and 13 (29.5 %) were already wheelchaired or bed-ridden at the 
time of the fracture (group IV). 
Table 123 
Scale o f independence in neuropsychiatrie patients and others —N = 384 
„ , .. , , Neuropsychiatrie Others 
Scale of independence ' .... 
Group I 2(4.6%) 166(48.8%) 
Group II 18(40.9%) 62(18.2%) 
Group III 11 (25.0 %) 77 (22.7 %) 
Group IV 13(29.5%) 35(10.3%) 
Chi-square 38.717 Ρ = 0.0001 < 0.05 
11.6. OPERATIVE TREATMENT IN THE NEUROPSYCHIATRIC PATIENTS' 
GROUP 
The fact that the patient was living in a neuropsychiatrie institute at the moment of 
the hip fracture has not influenced the choice of treatment. Table 124 shows that 
all unstable intra-capsular fractures were treated with a prosthetic hip replacement. 
Total hip replacement was performed in three patients with a high score on the 
scale of independence. All stable extra-capsular fractures were treated with osteo­
synthesis, and eight of the 13 patients with an unstable extra-capsular fracture 
were treated with a prosthetic hip replacement. 
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Table 124 
Type of fracture and treatment m neuropsychiatrie patients —N=44 
Fracture type Total 
Stable intra- Unstable intra- Stable extra- Unstable extra­
capsular capsular capsular capsular 
Lag screw s 
130 angled plate 
+ valgisation 
130° angled plate 
95 angled plate 
Ender nails 
Thompson prosthesis 
Self-locking cephalic 
endoprosthesis 
Bipolar prosthesis 
Total hip prosthesis 
Long-sphenstem THP 
Total 
1 
-
-
-
-
-
-
-
-
-
1 
-
-
-
-
-
14 
10 
-
3 
-
27 
-
1 
1 
2 
1 
3 
_ 
3 
-
2 
13 
1 
1 
1 
4 
2 
17 
10 
3 
3 
2 
44 
11.7. POST-OPERATIVE COMPLICATIONS 
Garret (41), Dorr (84), Evans (95), Kavanaugh (175) and London (199), have 
written that mechanical as well as local complications are more frequently seen m 
psychiatric patients Because of their mental deterioration, luxation of an artificial 
hip could be expected more frequently Also superficial wound problems are 
encountered more frequently because the patients interfere with their wounds 
Our study, however, does not confirm these findings 
Mechanical complications were only seen three times in the 44 neuropsychiatrie 
patients (6 8%) We noticed one luxated Thompson prosthesis, one fracture of 
the femoral shaft after a self-locking cephalic endoprosthesis and one slipping of 
Ender nails In the control group, we observed a total number of 22 mechanical 
complications, or 6 5 % (P = 1 000 > 0 05) (table 125) A superficial wound prob-
Tablel25 
Mechanical complications in neuropsychiatrie patients and others —N = 384 
.. . , , Neuropsychiatrie Others Mechanical complications .. . . . r
 44 340 
No 41(93 9%) 318(93 5%) 
Yes 3(6 8%) 22(6 5%) 
bisher 's exact test (2 tailed) Ρ = 1 000 > 0 05 
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lem was observed in 2 neuropsychiatrie patients (4.6 %) and in 12 patients (3.5 %) 
of the control group (P = 0.667 > 0.05) (table 126). 
General complications did not occur in a higher frequency in the neuropsychiatrie 
group than in the other patients (36.4 % versus 39.0 %) (P = 0.821 > 0.05) (table 
127). 
Table 126 
Local complications in neuropsychiatrie patients and others —N = 384 
Neuropsychiatrie Others Local complications .. , . „ K
 44 340 
No 42(95.4%) 328(96.5%) 
Yes 2(4.6%) 12(3.5%) 
Fisher's exact test (2-taiIed) Ρ = 0.667 > 0.05 
Table 127 
General complications in neuropsychiatrie patients and others —N= 384 
_ , , Neuropsychiatrie Others 
General complications .. . . . 
No 28(63.6%) 206(60.6%) 
Yes 16(36.4%) 134(39.4%) 
Continuity Adj. Chi-squaie 0.051 Ρ = 0.821 > 0.05 
11.8. MORTALITY RATE 
During the hospitalization period four patients died (9.1 %). This mortality rate is 
similar to the control group (9.7 %). Three months post-operatively 13 of the 
neuropsychiatrie patients had died (29.5 %), as compared to 23.5 % in the control 
group. This difference is not significant (P = 0.4905 > 0.05) (table 128). 
Table 128 
Mortality rate within three months -
comparison between neuropsychiatrie patients and others - N=384 
_ , Neuropsychiatrie Others 
D e a t h
 44 340 
No 31 (70.5 %) 260 (76.5 %) 
Yes 13(29.5%) 80(23.5%) 
Continuity Adj. Chi-square 0.475 Ρ = 0.4905 > 0.05 
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11.9. WALKING CAPACITY AT DISCHARGE 
Four neuropsychiatrie patients (10 % of the survivors) were able to walk indepen­
dently without any help, whereas this figure was 3.6 % in the control group. Seven 
patients were still bed-ridden (17.5 %). And this is also similar to the control group 
(15.0%). But as shown in table 129, the number of patients, able to walk with 
crutches or with an ambulator was significantly lower than in the control group. 
(P = 0.0007 < 0.05) 
These findings lead us to conclude that the risk of staying bed-ridden is not higher 
for neuropsychiatrie patients. Because of their mental condition pain might not be 
felt or fear may be absent, so a few of them could even walk without any artificial 
help. Of course, the mental condition makes it also difficult to teach these people 
to walk with sticks, crutches or an ambulator. 
Table 129 
Walking capacity at discharge in neuropsychiatrie patients and others —N= 347 
Walking capacity 
Independently 
With sticks or crutches 
With ambulator 
With third person 
Wheelchair or bed 
Chi-square 19.366 Ρ = 
Neuropsychiatrie 
40 
4(10.0%) 
2(5.0%) 
13 (32.5 %) 
14(35.0%) 
7 (17.5 %) 
 0.0007 < 0.05 
Others 
307 
11 (3.6%) 
66(21.5%) 
141 (45.9%) 
43 (14.0%) 
46(15.0%) 
11.10. CONCLUSIONS 
Conform to the findings of Sherk (285) in patients with advanced mental deteriora­
tion and living in neuropsychiatrie institutes, operative treatment of a hip fracture 
is indicated. 
1. The average age in this subgroup is lower than the average for other hip fracture 
patients, and the number of associated pathologies is not more elevated. 
2. Intra-capsular fractures are frequently seen and the operative treatment for this 
fracture type is easy. 
3. The risk of post-operative complications is not higher than for the control group. 
4. The mortality rate within three months is not significantly higher than for other 
patients. 
5. Teaching them to walk again with sticks, crutches or an ambulator is difficult, 
but on the other hand some patients learn to walk independently without any 
help. 
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12. MAJOR REINTERVENTIONS 
We have drawn special attention to the 11 patients for whom a major reinterven-
tion on the operatively treated hip was necessary. Reoperations for slipped Ender 
nails are not considered here. 
12.1. THE PATIENTS 
Ten out of the 11 patients were female. The average age for the whole group was 
77.1. The average number of associated ailments was 3.5, which is lower than the 
average number of 5 observed in the whole group of 384 patients (cfr. 7.4.5). 
As to their pre-injury scale of independence, six patients were classified in group I, 
five in group II and none in groups III or IV. Six patients were living at home, five 
of them with their husband and one alone. Five patients were institutionalized, 
four in a home for elderly people and one in a psychiatric institute. 
So we could conclude that as to the patient's status at the moment of injury, they 
were relatively younger and in better general condition than the average. 
12.2. TYPE OF FRACTURE 
Three fractures were intra-capsular, eight were extra-capsular, and only one fracture 
was stable. 
The initial methods of treatment of these fractures are listed in table 130. 
All interventions were performed without per-operative complications. 
Table 130 
Reinterventions - Type of fracture - Initial method of treatment -N = 11 
Fracture type N Method of treatment 
- Garden type III 
- Evans 1A 
- Evans 1С 
- Evans ID 
- Evans2B 
3 
1 
3 
3 
1 
- lag screws 
- SLCE 
- 95° angled plate 
- 95° angled plate 
- SLCE 
- 95° angled plate + 
bone cement 
- 130° angled plate + 
vaJgisation osteotomy + 
bone cement 
- 95 angled plate + 
bone cement 
2 
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12.3. TYPE OF MECHANICAL COMPLICATIONS 
In the two cases where a self-locking cephalic endoprosthesis was used, a fatigue 
fracture of the femoral shaft occurred during the revalidation period (respectively 
on the 11th and 29th post-operative day) (table 131). The other complications 
were seen after the patients had left the traumatology department. In each of these 
patients the post-operative course was uncomplicated until the implant failed. At 
the moment of discharge they were all able to walk with an ambulator, and two of 
them even with crutches. In three instances the implant failure was noticed within 
three months. We had to deal twice with a migration of a 95° angled plate, im-
planted for unstable extra-capsular fractures and one with the loosening of lag 
screws and redislocation of a non-healed intra-capsular fracture (Garden type III). 
Within one year we observed the following complications : in one patient lag screws 
loosened, with signs of non-union and early aseptic necrosis in an intra-capsular 
fracture (Garden type III). In two patients a 130° angled plate used in unstable 
extra-capsular fractures broke, in one patient a 95° angled plate used in a stable 
extra-capsular fracture broke, and in one patient a 95° angled plate broke, despite 
the additional use of bone cement and autologous cancelous bone grafts in an 
extra-capsular fracture type 2B of Evans. 
The last mechanical complication was seen more than three years after the intitial 
treatment : a complete aseptic necrosis of the femoral head and neck after fixation 
with a 95° angled plate of an unstable extra-capsular fracture. 
Table 131 
Reinterventions - type and moment of mechanical complication 
Type of complication During hospit. 
Withm 
3 months 
Within 
1 year 
After more 
than 3 years 
Shaft fracture 
Loosening of lag screws 
Loosening of 95 plate 
Fracture of 130 plate 
Fracture of 95 plate 
Aseptic necrosis head + neck 
Analysing these 11 complications the choice of operative treatment or operative 
result was not optimal in at least four cases. It is unwise to treat an unstable intra-
capsular fracture in aged, walking patients with lag screws alone. The two fatigue 
fractures of femoral shafts after the use of a self-locking cephalic endoprosthesis 
might have been due to the use of too large a prosthetic stem. 
The other complications with the angled blade plates indicate that early weight 
bearing is not always without risks in these cases. This leads especially to loosening 
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of the implant or to fracturing of the implant when additional bone cement was 
used 
The case with aseptic necrosis of the head and the neck, indicates that this com­
plication is not solely related to intra-capsular lesions 
12.4 TYPE OF REINTERVENTION 
Remtervention was planned as soon as the failure was diagnosed 
No contra-mdications as to the patient's general status were present In all cases 
a prosthetic hip replacement was performed (table 132) We used a total hip pros­
thesis with standard stem length in three cases the two cases of unstable intra 
capsular fractures treated with lag screws, and the case of late aseptic necrosis 
A long-stem prosthesis was used in six cases five times a long sphenstem total hip 
prosthesis and once a long-stem bipolar prosthesis (fig 8) 
In the case of the femoral shaft fracture after self-locking cephalic endoprosthesis 
for a trochanteric fracture Evans type 1С an extra long-stem total hip prosthesis 
and additional encircling wires were necessary (fig 9) 
In the reversed fractures (Evans 2B) complicated with a broken implant, a resection 
prosthesis type "Krückstock" was used (fig 10) 
None of these interventions took more than two hours In eight cases the blood 
loss was less than 1 litre 
Table 132 
Reinterventions - type of artificial hip arthroplasties —N= 11 
- Short-stem THP - banana form 1 
- straight stem 2 
- Long sphenstem THP 5 
- Extra long-stem THP 1 
- "Krückstock" prosthesis 1 
- Long-stem bipolar prosthesis 1 
12.5 POST-OPERATIVE COURSE 
No mechanical problems were observed One patient showed a superficial wound 
infection, caused by staphylococcus aureus, which could easily be controlled with 
antibiotics and local drainage 
In one case a pulmonary embolism was scintigraphically diagnosed One diabetic 
patient developed peripheral gangrene, making an amputation of the leg necessary 
within three months after operation This was the only patient who never walked 
again All other patients were able to walk at the time of discharge Three of them 
still needed the help of a second person, five needed an ambulator and two needed 
walking sticks 
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Fig. 8 - Long-spheristem total hip prosthesis after implant failure in an Evans ID 
treated with 130° A.S.I.F. blade plate + valgisation. 
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Fig. 9 — Femoral shaft fracture after self-locking cephalic endoprosthesis for un-
stable extra-capsular fracture treated with extra long-stem total hip prosthesis + 
encircling wires. 
12.6. PATIENTS' STATUS THREE MONTHS POSTOPERATIVELY 
No one of the eleven patients died within this period. From the five patients, 
originally classified in group 1 of the scale of independence, only one remained 
in group 1 and the four others were now classified in group II. Of six group II 
patients, only one remained in group II, four of them were classified in group III. 
The amputated diabetic patient was bed-ridden (group IV) (table 133). 
Table 133 
Re interventions - Functional status three months postoperatively - N= 11 
Before fracture N 3 months post-operatively N 
Group I 5 Group I 11 
Group II 4 4 6 
Group II 6 Group II 1 ( 
Group III 4l 
Group IV 1 / 
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Fig. 10 - 95° A.S.I.F. blade plate + bone cement + cancellous bone grafts for "re-
versed fracture" (Evans 2B) in arthrotic hip complicated with implant faüure, treated 
with resection prosthesis type "Krückstock". 
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So, only 2 patients did not have an important decline in function. Nevertheless, 
6 patients were still in good functional condition despite the two interventions 
(groups I - II). 
On the other hand, only two patients could walk without pain, seven had moderate 
pain and in one patient no communication was possible because of her mental 
status (table 134). 
Of the six patients, coming from home, five were home again within three months. 
One was still in the geriatric ward of our hospital, without a perspective of returning 
home. Four patients returned to their home for elderly people. The last patient was 
readmitted to a psychiatric institute. 
Table 134 
Reinterventions — Hip pain three months postoperatively — N = 11 
- No pain 2 
- Pain when walking 7 
- No communication possible 1 
- Amputated 1 
12.7. DISCUSSION 
Severe mechanical complications leading to operative reinterventions in our depart-
ment were seen in 11 out of our 384 operated hips (2.9 %). Though this incidence 
apparantly is low, it should be noted that active walking is necessary to develop a 
mechanical implant failure. A bed-ridden patient can hardly ever fracture his im-
plant. This explains why these serious complications were only seen in patients 
being classified in groups I or II of the scale of independence. So, if we only take 
into account the survivors of groups I and II (219 patients (cf 5.4.5), the reinter-
vention rate rises to 5.0%. Also the fact that there was no mortality rate within 
three months in this group, proves that they all were in a good general condition 
at the time of the injury. 
12.8. CONCLUSIONS 
1. Serious post-operative mechanical complications are especially seen in patients 
with a fairly good functional status. 
2. Some of these complications could have been avoided by chosing a more suitable 
initial treatment. 
3. The reintervention itself is not severe. Old age is not a reason to leave a mechani-
cal complication untreated. This confirms S^reide's findings (297). 
4. The final results of operative interventions in these cases are fairly encouraging : 
no mortality and few complications. More than half of the patients kept a good 
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functional status. One became bed-ridden, due to the evolution of an associated 
ailment rather than to the reintervention itself. 
5. Here again, the importance of a good functional evaluation of the patient at the 
time of the accident is shown. This evaluation should influence the choice of the 
initial treatment, and it should encourage us to a reintervention when indicated. 
13. CONCLUSION OF THE PROSPECTIVE STUDY - COMPARISON 
WITH FINDINGS IN LITERATURE 
Based on our study, we can say that hip fractures in the aged occur more frequently 
in women (sex-ratio 2.6/1). The average age (81 years) in our group of patients 
was higher than in most other studies. This can easily be explained by the fact that 
we selected patients of at least 70 years old. 
The ratio between intra- and extra-capsular fractures (47.6% versus 52.4%) is in 
agreement with other authors (30, 110, 160). In the extra-capsular group the 
number of unstable fractures was very high (68.7 %). The average age of the pa-
tients was significantly higher in patients with extra-capsular fractures than in pa-
tients with intra-capsular fractures (82 versus 80.2 years). 
More than 92 % of our patients presented one or more associated ailments and 
more than 57 % suffered from a more or less serious neuro-psychiatric disorder. 
Compared to other authors, these figures are very high and are due to three fac-
tors : the high average age , the meticulous way we keep track of every single 
ailment, and the high concentration of senile old people from psychiatric and other 
nursing homes in the immediate surroundings of Leuven. There was no relationship 
between the number of associated ailments and the type of fracture. 
To estimate the functional status of our patients we used, what we deemed to be 
a simple and easily workable scale of independence. From this it appeared that 
nearly 65 % of our hip fracture patients still enjoyed a relatively good functional 
status (groups I or II). 22.4 % of the patients were isolated from their families, 
37.2 % were already in an institution. These data were also in agreement with other 
authors (42,44,123, 158, 181, 241,287, 309). 
All patients were operated upon. 77 % of the operations were performed within 
48 hours after hospital admission. Most unstable intra-capsular fractures were 
treated with an endoprosthesis. Quite a number of extra-capsular fractures were 
also treated with an endoprosthesis. It has been shown that this operation is not 
more severe than fixation with an angled plate. 
Our study has determined that : 
1. The mortality rate of hip fractures within the first three months was 24.2 %. 
This high rate can be explained by the advanced age of our patients but also 
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by the fact that even high-risk patients were operated Cerebrovascular accidents, 
pulmonary infections and cardiac failure were the main causes of death 
2 The probability of dying was strongly related to patient's preoperative health 
condition Most of our data confirm those of other authors, ι e mortality in­
creases with age and is higher in men than in women , there is no relation be­
tween mortality and type of fracture , there is a serious relationship with specific 
underlying diseases, neuropsychiatrie, cardiac and pulmonary conditions and 
especially with the pre-operative functional status of the patient The mortality 
rate was significantly higher for patients living in institutions before the accident 
During the post-operative period agressive functional rehabilitation is of extreme 
importance Learning to walk again is necessary for survival in these patients 
The mortality rate in walking patients was lowest 5 1 % 
3 As to the functional results, only 48 4 % of group I and II patients retained their 
initial functional condition Severe loss of function was observed in 15 3 % of 
the surviving patients These results are less satisfactory than generally reported 
in the literature This is not exclusively due to the high average age of our patients 
The results given by several authors have been favourably influenced by low 
follow-up ratios giving a natural selection of the best patients for review, and 
interpreting the functional status as satisfactory if it was poor before the ac­
cident and did not deteriorate afterwards Apart from the age of the patient, the 
type of fracture also plays an important part Unstable fractures and extra-cap­
sular fractures have more severe after effects than stable fractures and intra­
capsular ones 
4 60 % of the patients, living at home at the time of the hip fracture were able 
to return home within three months We ascertained the paramount influence 
of the patient's functional status before the accident and the fact of his not 
being able to walk again at the time of discharge from the hospital This in­
fluenced the patient's outcome far more than his advanced age or than the 
general post-operative complications Surgery in itself had very little influence 
Other questions have been answered 
5 Unstable intra-capsular fractures in elderly patients enjoying a good general 
functional condition, should be treated by a total hip arthroplasty, as after a 
hemiarthroplasty the perspective of maintaining the same functional status as 
before injury and of having a pain free hip is diminished Even the possibility of 
returning home is impaired 
6 When performing hemiarthroplasty, the self-locking cephalic endoprosthesis 
has no advantage over Thompson's cement-prosthesis, as the functional results 
are less satisfactory 
7 Unstable extra-capsular fractures still present a major problem Ender nails are 
no longer indicated in these cases, but fixation with angled blade plates also 
results in too high a percentage of mechanical complications The functional 
results of an endoprosthesis were not better, even if the patients lost less of their 
social independence 
8 In neuropsychiatrie patients surgical treatment is warranted as post-operative 
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complications and mortality rate are identical to the others. Because of the 
rehabilitation problems, the functional results however are somewhat inferior. 
9. Mechanical complications occur mainly in elderly people with a good functional 
condition. These old people can stand up well to a second operation and the 
results are worthwhile. 
FINAL CONCLUSIONS 
One could write and philosophize unendingly about the problems concerning hip 
fractures in the aged. There are very few domains in medicine with such a diversity 
of opinions. Nevertheless, we cannot close our eyes to the fact that the number of 
old people and therefore of hip fractures is going to increase during the coming 
decennia. In spite of the economic crisis, we are committed to do all we can for 
these patients, no matter the cost nor the efforts. The surgeon is expected to treat 
these elderly patients as well as possible, the physiotherapist is expected to rehabili-
tate them, the social welfare officer to guide them further along, even if it is away 
from their former surroundings. Yet one must stop a while and think over what 
the final result is. One patient out of four died within the first three months after 
injury. Out of the 291 surviving patients, 147 (50 %) were able to walk about more 
or less independently. Of the 241 patients, who still lived at home before the acci-
dent, 144 (60 %) returned home. Maybe these results can still be improved. This 
depends on many factors. The implants could be improved, the surgical team could 
work more quickly and more efficiently ; the rehabilitation possibilities could be 
extended and the relatives could be encouraged either financially or by other means 
to welcome father, mother, brother or sister back in the family. 
Specialists in internal medicine should dispose over better pharmaceutical agents 
to treat cardiac, pulmonary or brain ailments more efficiently or simply to prevent 
osteoporosis or physical and mental deterioration. 
The next generation may perhaps succeed completely or partially in all this so that 
we shall no longer have to say like Cleveland and Fielding did : ' We come into this 
world under the brim of the pelvis and go out through the neck of the femur.". 
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SUMMARY - "HIP FRACTURES IN THE ELDERLY" 
Part one 
LITERATURE 
The incidence and prevalence of hip fractures range from 5.6 per hundred thousand 
to 98 per hundred thousand. 
Most series from western countries show a female to male ratio of about 2 or 3 to 1. 
The average age ranges from 62.5 to 87 years. 
Osteoporosis plays a central role in the pathogenesis of hip fractures. A minimal 
trauma is the direct cause in 81 % of patients. Among the different classification 
methods, the one with the best prognostic value should be chosen : Garden's 
classification for intra-capsular fractures and Evans's classification for extra-capsular 
ones. Associated ailments are found in a considerable number of hip fracture pa-
tients, especially cardiovascular and neuropsychiatrie diseases. 
At the moment of the accident 70 % of the hip fracture patients is still in a good 
functional condition, 10% is already bed-ridden, 50% has social problems in 
addition to their medical problems. 
A minority of authors defend a conservative treatment for stable intra-capsular 
fractures. As to unstable intra-capsular fractures, a growing number of authors 
advise endoprosthetic replacement for elderly people because of the great number 
of complications after internal fixation. For vital subjects a total hip prosthesis is 
the treatment of choice ; in patients with a limited life expectancy, hemiarthro-
plasty is suitable. 
Extra-capsular fractures can be treated by traction even in elderly patients, never-
theless, the demands on the patient and nursing staff and the length of the hos-
pitalization period render this method impopular today. 
Where stable extra-capsular fractures are concerned, all types of internal fixation 
may be utilised. For unstable fractures the dynamic hip screw is mostly chosen 
nowadays although this technique is not without complications. Prosthetic re-
placement has not been popular in the treatment of trochanteric fractures. 
The operation should not be delayed unnecessarily, but a short delay may be accept-
able. 
Most frequent complications are : cardiac complications, cerebrovascular accidents, 
bed-sores, urinary infection and mental deterioration. The mortality rate of hip 
fracture patients can be estimated at 10 % within the first month, 17 % within the 
first three months and 27 % within the first year after the accident. 75 % of the 
causes of death can be ascribed to cardiac failure, respiratory infections and pul-
monary embolism. 
Physiotherapy indubitably plays an important part in preventing complications as 
well as in reeducation to walking. A growing number of authors allow early weight-
bearing on the operated limb. 
To estimate the functional result of an operatively treated hip fracture, it should be 
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compared to the patients' functional status before the fracture occurred It appears 
that 20 to 60 % of the surviving patients were functionally worse off after their frac 
ture The functional result is particularly influenced by the type of the fracture, the 
treatment the age of the patient, his general health condition and his optimism 
towards life 
A hip fracture is not only a medical problem, but also a social and economic one 
Of patients living at home before the fracture only 30 to 75 % was allowed to return 
home on discharge The others had to stay m the hospital, in nursing homes or 
m homes for old people As the health systems in our countries are facing the 
effect of the economic crisis, this could also become an economic problem 
Partii 
A PROSPECTIVE STUDY OF 384 CONSECUTIVE CASES 
During a five year period we have prospectively observed all patients who fractured 
their hip at the age of 70 or over The sex ratio women/men was 2 6/1, the average 
age 81 47 7 % of the fractures were intra-capsular, 52 3 % extra-capsular Patients 
with extra-capsular fractures were significantly older 
Our series confirm the high incidence of associated diseases encountered in pa-
tients with hip fractures In 57 6 % of them neuropsychiatrie disorders were dis-
covered 
At the time of the accident 64 6 % of the patients was in a fairly good functional 
condition, 22 4% was socially isolated, 62% was still living in a normal family 
environment 
All patients were operated upon, 77 % of the operations were performed within 
48 hours of hospital admission Most unstable intra-capsular fractures and quite a 
number of extra-capsular fractures were treated with an endoprosthesis This opera-
tion is not more severe than fixation with an angled plate 
Despite a low per-operative mortality (0 8%) the overall mortality rate within 
three months of operation was 24 2 % Cerebrovascular accidents, pulmonary infec-
tions and cardiac failure were responsible for 77 % of the post-operative deaths 
Mortahty was influenced in a highly significant way by the functional status of the 
patient at the time of the injury, his living quarters, the presence or absence of 
neuropsychiatrie disorders, the presence of post-operative general comphcations 
and the fact that the patient could walk again 
In patients who were in a good general condition at the time of injury, the hip 
fracture was the cause of an important loss of independence in 50 % of the cases 
Patients over the age of 85 and presenting unstable extra-capsular fractures, have a 
serious risk of becoming wheelchaired or bed-ridden after the injury 
In predicting the chance of returning home within three months after operation, 
especially the patients' functional status at the moment of the injury and the 
possibility of walking at the moment of discharge were highly important The 
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chance of returning home decreased with age and with the presence of post-opera-
tive general complications 
In treating unstable mtra-capsular fractures a total hip prosthesis should be per-
formed in patients in a good functional condition before the accident The age is 
not an important factor to be taken into account Our belief that the self-lockmg 
cementless cephalic endoprosthesis treatment is the ideal for such fractures in the 
debilitated aged was not confirmed This prosthesis must be reserved for selected 
cases, when the use of bone cement is not warranted and when the duration of the 
operation has to be short 
Our data conform that Ender nailing as a treatment for unstable extra-capsular frac-
tures has to be abandoned Also the angled blade plate fixation is not the ideal 
solution as a high rate of mechanical complications was noted (17 1%) The treat-
ment of these fractures with endoprosthesis has a rather low mechanical complica-
tion rate (2 5 %), but the final functional results were not better 
Also in patients with advanced mental deterioration and living in neuropsychiatrie 
institutes, surgical treatment of a hip fracture is warranted as post-operative com-
plications and mortality rate are identical to the others Because it is difficult to 
teach them to walk again with sticks, crutches or ambulator, the functional results 
however are somewhat inferior 
Serious post-operative mechanical complications are especially seen in patients 
with a fairly good functional status These old people can stand up to a reinter-
vention and the results are worthwhile 
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SAMENVATTING - "HEUPFRACTUREN BIJ BEJAARDEN" 
Deell 
LITERATUURSTUDIE 
De incidentie en prevalentie van heupfracturen schommelt tussen de 5,6 en 98/ 
100.000. 
In westerse landen is de vrouw/man verhouding 2 à 3/1. 
De gemiddelde leeftijd schommelt tussen de 62,5 en 87 jaar. 
Osteoporose is de belangrijkste pathogenetische factor in het ontstaan van heupfrac-
turen. Minimaal trauma is de onmiddellijke oorzaak in 81 % der gevallen. Bij de 
keuze tussen de verschillende classificatiemethoden werd geopteerd voor deze die 
de meest prognostische waarde hebben : de classificatie van Garden voor intra-
capsulaire fracturen en de classificatie van Evans voor extra-capsulaire fracturen. 
In een groot aantal der patiënten worden belangrijke geassocieerde pathologieèn 
aangetroffen, vooral cardiovasculaire en neuropsychiatrische aandoeningen. 
Op het moment van de heupbreuk was 70 % van de patiënten nog in een goede 
functionele toestand, 10 % was reeds bedlegerig, 50 % had belangrijke bijkomende 
sociale problemen. 
Het aantal auteurs dat nog een conservatieve behandeling voorstelt voor stabiele 
intra-capsulaire fracturen, vormt eerder een minderheid. 
Een toenemend aantal auteurs maakt gebruik van endoprothesen als behandeling 
van onstabiele intra-capsulaire fracturen bij bejaarden omwille van het grote aantal 
mechanische complicaties na inwendige fixatie. Bij vitale subjecten is een totale 
heupprothese de behandeling van keuze, bij patiënten met een beperkte levensex-
pectantie volstaat een hemiarthroplastie. 
Ook bejaarde patiënten met extra-capsulaire fracturen kunnen nog behandeld wor-
den bij middel van tractie. Deze behandeling is evenwel heden ten dage wat in 
onbruik geraakt omwille van de hoge eisen die gesteld worden aan de patient en 
het verplegend personeel, en ook omwille van de lange hospitalisatieduur. 
Wanneer het gaat om stabiele extra-capsulaire fracturen, kan om het even welke 
methode van inwendige fixatie nog verdedigd worden. Voor onstabiele fracturen 
daarentegen is het gebruik van de dynamische heupschroef vandaag meer en meer 
een behandeling van keuze geworden, al is ook deze methode niet zonder complica-
ties. Het plaatsen van endoprothesen bij dergelijke fracturen is nooit erg populair 
geweest. 
Hoewel kortstondig uitstellen van de operatie soms nuttig kan zijn, mag deze perio-
de nooit nodeloos lang worden genomen. 
De meest frequent voorkomende algemene complicaties zijn cardiale complicaties, 
cerebrovasculaire accidenten, doorligwonden, urinaire infecties en mentale deterio-
ratie. De mortaliteit na heupfracturen kan worden geschat op 10 % in de eerste 
maand, 17 % binnen de eerste drie maanden en 27 % binnen het eerste jaar na het 
ongeval. In 75 % der gevallen zijn hartaandoenmgen, respiratoire infecties en long-
embolen de voornaamste doodsoorzaak. 
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De fysiotherapie is er hoofdzakelijk op gericht postoperatieve verwikkelingen te 
voorkomen en de gaanmogelykheden te herwinnen. 
Een toenemend aantal auteurs laat vroegtijdig belasten van het geopereerde lid-
maat toe. 
Ter evaluatie van het functionele resultaat van een operatief behandelde heupfrac-
tuur is een vergelijkmg met de functionele toestand van de patient vóór het ongeval 
absoluut noodzakelijk. Ongeveer 20 à 60 % van de overlevende patiënten heeft na 
de heupfractuur een duidelijk functioneel verlies Functionele resultaten worden 
vooral beïnvloed door het fractuurtype, de behandelingsmethode, de leeftijd van 
de patient, zijn algemene gezondheidstoestand en zijn eigen verdere levensverwach-
tingen. 
Een heupfractuur is niet alleen een medisch maar evenzo een sociaal en een econo-
misch probleem 30 à 75 % der patiënten die nog thuis leefden voor de heupfrac-
tuur, is in staat bij het ontslag uit het ziekenhuis naar de normale leefkrmg terug 
te keren. De overigen dienen verder te worden gehospitaliseerd in verpleeginstel-
lingen of bejaardentehuizen. Daar ook de gezondheidszorg in onze landen gevolgen 
ondervindt van de economische crisis, kan dit voor de toekomst een economisch 
probleem worden. 
Deel II 
EEN PROSPECTIEVE STUDIE VAN 384 OPEENVOLGENDE GEVALLEN 
Gedurende een periode van 5 jaar werden alle heupfractuurpatienten met een mini-
mum leeftijd van 70 jaar prospectief gevolgd. De vrouw/man verhouding bedroeg 
2,6/1 en de gemiddelde leeftijd 81 jaar. 47,7 % der fracturen was intra-capsulair 
gelegen, 52,3 % extra-capsulair. De gemiddelde leeftijd van patiënten met extra-
capsulaire fracturen was significant ouder. 
Onze bevmdmgen bevestigen de hoge incidentie van geassocieerde pathologieen 
bij heupfractuurpatienten. Opvallend was het groot aantal neuropsychiatnsche 
stoornissen (57,6 %). 
Op het moment van de heupfractuur was nog 64,6 % der patiënten in een vrij be-
hoorlijk goede fysieke toestand. 62 % leefde nog in hun normale familiale omge-
vmg, 21,4 % was sociaal volkomen geïsoleerd 
Alle patiënten werden operatief behandeld. In 77% der gevallen kon de operatie 
worden uitgevoerd binnen de 48 uur na aankomst in het hospitaal. Nagenoeg alle 
onstabiele intra-capsulaire fracturen en een groot aantal extra-capsulaire fracturen 
werden behandeld met endoprothesen. Deze operatie bleek niet meer belastend te 
zijn dan inwendige fixatie bij middel van boekplaten. 
Hoewel de peroperatieve mortaliteit gering was (0.8 %), liep de totale mortaliteit 
binnen de 3 maanden na de operatie tot 24,2 % op. Cardiovasculaire accidenten, 
longinfecties en hartaandoeningen waren verantwoordelijk voor 77 % van de post-
operatieve overhjdens. De mortaliteit was, statistisch gezien, zeer sterk afhankelijk 
van de functionele status van de patient op het moment van het ongeval, zijn 
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woonomstandigheden, het al dan niet aanwezig zijn van neuropsychiatnsche stoor-
nissen, het voorkomen van postoperatieve complicaties van algemene aard en van 
het feit of de patient na de operatie opnieuw in staat was om te gaan of niet 
Bij patiënten in een goede functionele toestand op het moment van de heupbreuk 
betekende dit letsel een belangrijk verhes van de fysieke onafhankelijkheid in 50 % 
der gevallen Vooral patiënten van 85 jaar of ouder met een onstabiele extra-capsu-
laire fractuur hepen een verhoogd risico om postoperatief rolstoelpatienten of bed-
legerige patiënten te bhjven 
De kans om bmnen de 3 maanden na de operatie naar de normale huisknng terug 
te keren, was vooral afhankelijk van de functionele toestand van de patient op het 
moment van de heupbreuk en van de mogelijkheid om opnieuw te kunnen lopen 
op het ogenblik van ontslag uit het ziekenhuis Hoge leeftijd en het voorkomen van 
algemene complicaties m de postoperatieve fase hadden een zeer nadelige invloed 
op de mogelijkheid van het huiswaarts keren 
Als behandeling van onstabiele intra-capsulaire fracturen is het plaatsen van een 
totale heupprothese aangewezen bij patiënten in een goede functionele toestand op 
het moment van het ongeval De leeftijd speelt hierbij relatief weinig rol Onze me-
ning dat zelfblokkerende cementloze cephahsche prothesen de ideale oplossing 
zouden zijn ter behandeling van zulke fracturen bij zwaar fysiek belaste hoogbe-
jaarden bleek onjuist Deze prothese dient absoluut te worden voorbehouden voor 
die gevallen waar de duur van operatie tot een minimum moet worden beperkt en 
waar het gebruik van beencement een hoog risico vormt 
Onze bevindingen bevestigen dat het gebruik van Enderpennen ter behandeling van 
onstabiele extra-capsulaire fracturen dient te worden verlaten Fixatie bij middel 
van hoekplaten is evenmin een ideale oplossing daar het percentage van mecha-
nische complicaties vrij hoog is (17,1 %) De behandeling van deze letsels bij mid-
del van endoprothesen daarentegen toonde een gering aantal mechanische com-
plicaties (2,5 %). doch de uiteindelijke functionele resultaten waren niet beter dan 
na inwendige fixatie met boekplaat 
Ook bij patiënten in neuropsychiatnsche instellingen blijft heelkundige behandeling 
aangewezen De waargenomen postoperatieve complicaties en de postoperatieve 
mortaliteit waren volledig te vergelijken met deze bij andere patiënten 
De functionele resultaten waren minder gunstig , dit is te wijten aan het feit dat 
deze zwaar psychisch gestoorde bejaarden duidelijk moeilijkheden ondervinden 
om opnieuw te leren gaan met stokken krukken of een looptribune 
Ernstige postoperatieve mechanische complicaties worden vooral waargenomen bij 
patiënten in een nog vrij goede functionele toestand Een zware reinterventie wordt 
door deze patiënten evenwel vrij goed verdragen met een zeer aanvaardbaar resul-
taat 
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RESUME - "LA FRACTURE DE LA HANCHE 
CHEZ LE VIEILLARD" 
Partiel 
ETUDE DE LA LITTERATURE 
L'incidence des fractures de la hanche varie entre les 5,6 et 98/100.000. 
Dans les pays occidentaux, le rapport femme/homme est de 2 à 3/1. 
La moyenne d'âge varie entre les 62,5 et 87 ans. 
L'ostéoporose est le facteur pathogène le plus important à l'origine des fractures 
de la hanche. Un traumatisme minime est la cause directe dans 81 % des cas. Parmi 
les différentes méthodes de classification, nous avons opté pour celles qui ont la 
plus grande valeur en ce qui concerne le pronostic final : la classification de Garden 
pour les fractures intra-capsulaires et la classification de Evans pour les fractures 
extra-capsulaires. Chez un grand nombre de patients, d'importantes pathologies 
associées ont été rencontrées, surtout des affections cardiovasculaires et neuro-
psychiatriques. 
Au moment de la fracture de la hanche, 70 % des patients étaient encore en bon 
état fonctionnel, 10% étaient déjà alités, 50% avaient d'importants problèmes 
sociaux secondaires. 
Le nombre d'auteurs, qui proposent encore un traitement conservatif dans le cas 
des fractures intra-capsulaires stables, forme plutôt une minorité. 
Un nombre croissant d'auteurs fait usage d'endoprothèses comme traitement des 
fractures intra-capsulaires instables chez les personnes âgées et cela à cause du grand 
nombre de complications mécaniques suite à l'ostéosynthèse. Pour les sujets qui 
ont un bon état général, la prothèse totale de la hanche est le traitement de choix ; 
pour les patients qui ont un temps de vie limité, une hémi-arthroplastie suffit. 
Même les personnes âgées souffrant de fractures extra-capsulaires peuvent encore 
être traitées au moyen de traction. De nos jours, ce traitement est un peu tombé 
en désuétude à cause des grandes exigences qui sont demandées au patient, au per-
sonnel hospitalier et également à cause de la longue durée d'hospitalisation. 
Lorqu'il s'agit de fractures extra-capsulaires stables, n'importe quelle méthode de 
fixation interne peut encore être défendable. Au contraire, dans le cas des fractures 
instables, l'emploi de la vis à compression dynamique est devenu actuellement de 
plus en plus le traitement de choix ; pourtant cette méthode n'est pas toujours 
sans complications. L'emploi d'endoprothèses pour de telles sortes de fractures 
n'a jamais été très populaire. 
Bien que l'ajournement momentané de l'opération puisse parfois être utile, cette 
période ne peut jamais devenir inutilement longue. 
Les complications générales qui apparaissent le plus fréquemment sont des com-
plications cardiaques, des accidents cérébro-vasculaires, des escarres, des infections 
urinaires et une détérioration mentale. 
La mortalité après les fractures de la hanche peut être estimée à 10 % au cours du 
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premier mois, à 17 % dans les 3 premiers mois et à 27 % au cours de la première 
année après l'accident. 
Dans 75 % des cas, des affections cardiaques, des infections respiratoires et des 
embolies pulmonaires sont les principales causes de décès. 
La physiothe'rapie a principalement pour but de prévenir les complications post-
opératoires et de faire regagner les capacités ambulatoires. 
Un nombre croissant d'auteurs permet l'appui précoce sur le membre opéré. 
Pour évaluer le résultat fonctionnel d'une fracture de la hanche traitée opératoire-
ment, une comparaison avec l'état fonctionnel du patient avant l'accident est abso-
lument indispensable. Environ 20 à 60% des patients survivants ont, après la frac-
ture de la hanche, une perte fonctionnelle évidente. Les résultats fonctionnels sont 
surtout influencés par le type de fracture, la méthode de traitement, l'âge du pa-
tient, son état général et ses espérances personnelles de vie future. 
Une fracture de la hanche n'est pas seulement un problème médical, mais elle est 
également un problème social et économique. 30 à 75 % des patients qui vivaient 
encore chez eux avant la fracture de la hanche, sont capables de retourner à la vie 
normale au foyer sitôt leur sortie de l'hôpital. Les autres doivent être encore hos-
pitalisés dans des maisons de santé ou des homes pour personnes âgées. Mais du fait 
que la santé publique, dans nos pays, subit les conséquences de la crise économique, 
cela risque de devenir, pour l'avenir un problème économique. 
Partiell 
UNE ETUDE PROSPECTIVE DE 384 CAS SUCCESSIFS 
Pendant une période de 5 ans, tous les patients ayant eu une fracture de la hanche, 
et qui étaient âgés de 70 ans minimum, furent suivis de façon prospective. 
Le rapport femme/homme s'élève à 2,6/1. La moyenne d'âge est de 81 ans. 47,7 % 
des fractures étaient intra-capsulaires, 52,3 % extra-capsulaires. La moyenne d'âge 
des patients ayant subi des fractures extra-capsulaires était nettement plus âgée. 
Nos résultats confirment la grande incidence des pathologies associées chez les pa-
tients ayant eu une fracture de la hanche. 
Le grand nombre des troubles neuropsychiatriques fut frappant (57,6 %). 
Au moment de la fracture de la hanche, 64,6 % des patients étaient encore dans 
d'assez bonnes conditions physiques. 62% vivaient encore dans leur entourage 
familial normal, 21,4% étaient complètement isolés socialement. Tous les patients 
furent traités opérâtoirement. Dans 77 % des cas, l'opération put être effectuée 
dans les 48 heures après l'admission à l'hôpital. 
A peu près toutes les fractures intra-capsulaires instables et un grand nombre de 
fractures extra-capsulaires furent traitées au moyen d'endoprothèses. Cette opéra-
tion ne semblait pas être plus grave que la fixation interne au moyen de lames-
plaques. 
Bien que la mortalité pendant l'opération fût peu importante (0,8 %), la mortalité 
totale dans les 3 mois après l'opération atteignit 24,2 %. 
Les accidents cérébro-vasculaires, les infections pulmonaires et les affections cardia-
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ques furent responsables de 77 % des deces postopératoires La mortalité fut, 
d'après les statistiques, très dépendante de l'état fonctionnel du patient au moment 
de l'accident, de ses conditions d'habitation, de la présence ou de l'abscence de 
troubles neuropsychiatriques, de la presence de complications postopératoires de 
caractère général et du fait que le patient, après l'opération, était a nouveau en 
état de marcher ou non 
Chez les patients qui étaient en bonne condition fonctionnelle au moment de la 
fracture de la hanche, cette lésion signifia une importante perte d'indépendance 
physique dans 50 % des cas Principalement les patients de 85 ans ou plus, avec une 
fracture extra-capsulaire instable, couraient un risque plus élève de rester, post-
opératoirement, des patients en chaise roulante ou alités 
La chance de pouvoir, dans les 3 mois après l'opération, retourner à une vie normale 
au foyer, fut surtout dependante de l'état fonctionnel du patient au moment de la 
fracture de la hanche et de la possibilité de pouvoir à nouveau marcher au moment 
de quitter l'hôpital L'âge avance et la présence de complications generales dans la 
phase postopératoire eurent une influence tres nefaste sur la possibilité de retour 
a la maison. 
Le placement d'une prothèse totale de hanche est indique comme traitement des 
fractures intra-capsulaires instables chez les patients qui étaient en bon etat fonc-
tionnel au moment de l'accident L'âge joue ici un rôle relativement peu important 
Notre avis, a savoir que les protheses cephahques autobloquantes non cimentées 
seraient la solution ideale comme traitement de pareilles fractures chez des grands 
vieillards grabataires, s'avéra inexact Cette prothèse doit absolument être réservée 
aux cas où la durée de l'opération doit être limitée au minimum et ou l'utilisation 
de ciment fait counr un grand risque 
Nos expériences confirment que l'utilisation de clous de Ender comme traitement 
des fractures extra-capsulaires instables doit être abandonne La fixation au moyen 
de lames-plaques n'est pas non plus une solution ideale vu que le pourcentage de 
complications mécaniques fut très élevé (17,1 %) 
Par contre, le traitement de ces lésions au moyen d'endoprothèses révéla un nombre 
peu considérable de complications mécaniques (2,5 %), pourtant les résultats fonc-
tionnels finaux ne furent pas meilleurs qu'après une fixation interne avec une 
lame-plaque 
Egalement pour les patients ayant une détérioration cérébrale avancée et séjournant 
dans des institutions neuropsychiatnques, le traitement chirurgical reste indiqué 
Les complications postopératoires observées et la mortalité postopératoire furent 
tout à fait comparables à celles des autres patients 
Les résultats fonctionnels furent moins favorables, ceci est dû au fait que ces per-
sonnes âgées fort troublées psychiquement, éprouvèrent de réelles difficultés à 
réapprendre à marcher avec des cannes, des béquilles ou un cadre de marche 
De séneuses complications mécaniques postopératoires furent surtout observées 
chez les patients dont l'état fonctionnel était encore très bon Une grave réinterven-
tion fut très bien supportée par ces patients, avec un résultat très acceptable. 
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ZUSAMMENFASSUNG - "DER HÜFTGELENKNAHE 
OBERSCHENKELBRUCH DES ALTEN MENSCHEN" 
Teill 
LITERATURSTUDIE 
Die Häufigkeit der Huftfrakturen hegt zwischen 5,6 und 98 pro Hunderttausend 
Die meisten Statistiken im Westen zeigen eine Frau-zu Mann Ratio von 2 bis 3 zu 1 
Das durchschnittliche Alter hegt zwischen 62,5 und 87 Jahren 
Die Osteoporosis spielt eine zentrale Rolle in der Pathogenese der Huftfrakturen 
Ein minimales Trauma ist bei 81 % der Falle die direkte Ursache Zwischen den 
verschiedenen Klassifikationen sollte man die mit dem besten prognostischen Wert 
aussuchen die Klassifikation nach Garden fur intra-capsulare Frakturen und nach 
Evans fur extra-capsulare Frakturen 
Begleiterkrankungen, vor allem cardiovasculare und neuropsychiatrische Pathologie, 
findet man bei einer grossen Zahl des Patientengutes 
Im Augenblick des Unfalls befinden sich 70 % der Patienten in gutem Allgemein-
zustand, 10% sind bettlägerig, 50% hat neben den medizinischen auch soziale 
Probleme 
Eine Minderkeit der Autoren verteidigen eine konservative Behandlung fur stabile 
intra-capsulare Frakturen Fur instabile intra-capsulare Frakturen rat eine wachsen-
de Zahl von Autoren zu einen Endoprothese wegen der grossen Zahl von Kompli-
kationen nach interner Fixation 
Fur vitale Patienten ist eine totale Huftprothese die beste Behandlungsmethode, 
fur Patienten mit beschrankter Lebenserwartung ist eine Hemiarthroplastie zu 
empfehlen 
Obwohl die extra-capsulare Frakturen bei alteren Leuten durch Traktion behan-
delt werden können, ist diese Methode unpopular geworden wegen der durch einen 
längeren Krankenhausaufenthalt erschwerten Bedingungen fur den Patienten und 
das Pflegepersonal 
Im Falle einer stabilen extra-capsularen Fraktur kann man all Arten interner Fixa-
tion anwenden Fur instabile Frakturen ist der dynamische Teleskop-Nagel die meist 
verwendete Methode, obwohl auch diese nicht ohne Komplikationen ist Fur 
trochantensche Frakturen ist eine totale Huftprothese nicht üblich 
Die Operation soll nicht ohne Grund verschoben werden, obwohl eine kurze Warte-
zeit erlaubt ist 
Die häufigsten Komplikationen sind cardiale und cerebrovasculare Komplika-
tionen, sowie Dekubitus, Harnwegsinfektionen und Durchgangsyndrom Die Sterbe-
rate bei den Patienten betragt 10% im ersten Monat, 17% nach 3 Monaten und 
27 % im ersten Jahr nach dem Unfall 75 % der Ursachen liegen bei Herzversagen, 
Infektionen der Luftwege und Lungembolien 
Eine wichtige Rolle in der Vorbeugung der Komplikationen wird der Fysiotherapie 
zugeteilt Eine zunehmende Zahl von Autoren erlaubt eine Fruhbelastung des 
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Gliedes Um eine Aussage über den Erfolg einer Operation machen zu können, muss 
man den postoperativen Status mit dem praoperativen vergleichen. 20% bis 60% 
der überlebenden Patienten sind nach der Fraktur in ihrer Funktionstuchtigkeit 
eingeschränkt Das funktionelle Ergebnis ist von der Art der Fraktur, der Behand-
lungsmethode, dem Alter des Patienten, seinen gesammten Gesundheitszustand 
und seinem Lebenswillen abhangig 
Eine Huftfraktur ist nicht nur ein medizinisches Problem, sondern ebenfalls ein 
soziales und wirtschaftliches. Von den Patienten, die vor der Fraktur zu Hause 
gelebt haben, können nur 30 % bis 75 % nach ihrer Entlassung nach Hause zu-
rück. Die übrigen mussen im Krankenhaus, Rehabilitationszentren oder Alters-
heimen bleiben Da das gesamte Gesundheitswesen unserer Lander unter der Wirt-
schaftskrise leidet, konnte das ein ökonomisches Problem werden. 
Teil II 
EINE PROSPEKTIVE STUDIE VON 384 FÄLLEN 
Wahrend einer Zeitspanne von 5 Jahren haben wir alle Patienten über 70 mit Huft-
frakturen prospektiv beobachtet. Die Verteilung Frau/Mann betrug 2,6/1, das 
Durchschnittsalter war 81 Jahre 47,7 % der Frakturen waren intra-capsular, 52,3 % 
extra-capsular Patienten mit extra-capsularen Frakturen sind bedeutend alter 
Unsere Serie bestätigt die hohe Anzahl von Zusatzerkrankungen. In 57,6% aller 
Falle wurde eine neuropbychiatnsche Erkrankung festgestellt. In der Zeit des Un-
falls befanden sich 64,6 % aller Patienten relativ wohl, 22,4 % waren sozial isoliert, 
62 % führten ein normales Familienleben. 
Alle Patienten wurden operiert, 77 % von ihnen innerhalb der ersten 48 Stunden 
nach der Einhefemng Die meisten intra-capsularcn Frakturen und eine grosse 
Anzahl der extra-capsularen Frakturen wurden endoprothetisch behandelt Diese 
Operation ist nich schwerer als die Fixation mit Winkelplatte Obwohl die periope-
rative Mortalität gering war (0 8 %), betrug die allgemeine Mortalität innerhalb 
einer Dreimonatsfrist 24,2 % Cerebrovasculare Unfälle, Luftwegsmfektionen 
und Herzversagen sind fur 77 % der Todesfalle verantwortlich. Die Sterberate wurde 
entscheidend beeinflusst durch den funktionellen Status des Patienten im Augen-
blick des Unfalls, durch seine Umgebung, durch eventuelles Vorhandensein neuro-
psychiatrischer Erkrankungen, das Vorkommen von generellen postoperativen 
Komplikationen und die Tatsache, dass der Patient wieder laufen konnte. 
Bei Patienten mit gutem Allgemeinzustand m der Zeit des Unfalls, war die Huft-
fraktur die Ursache in 50% aller Falle fur einen wichtigen Verlust an Selbständig-
keit. Fur Patienten über 85 Jahren mit instabilen extra-capsularen Frakturen besteht 
ein sehr hohes Risiko, nach dem Unfall am Rollstuhl gefesselt zu sein oder bettläge-
rig zu werden. 
Bei der Voraussage, ob die Patienten innerhalb der ersten 3 Monate nach der Opera-
tion nach Hause werden gehen können, spielen besonders die körperliche Kondi-
tion des Patienten zum Zeitpunkt des Unfalls und die Wiederherstellung seiner 
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Beweglichkeit im Augenblick der Entlassung eine entschiedende Rolle. 
Mit zunehmendem Alter und bei allgemeinen Komplikationen nimmt die Wahr-
scheinlichkeit, daß der Patient wird nach Hause gehen können, ab. 
Bei der Behandlung von instabilen intra-capsulären Frakturen sollte bei Patienten, 
die sich vor dem Unfall relativ wohl befanden, eine totale Hüftprothese implantiert 
werden. Unser Gedanke, daß die zementlose Geradschaft Femurkopfprothese die 
ideale Behandlungsmethode war, wurde nicht bestätigt. Diese Prothese sollte in 
Sonderfällen benutzt werden, nämlich dann, wenn kein Zement benutzt werden 
oder die Operation nicht lange dauern darf. Unsere Ergebnisse bestätigen, daß 
Endernagelung als Behandlung für instabile extra-capsuläre Frakturen nicht mehr 
angewendet werden soll. Ebenso ist die Winkelplatte aufgrund hoher mechanischer 
Komplikationen (17,1 %) nicht als ideale Lösung zu werten. Die Behandlung mit 
Endoprothesen ist weniger kompliziert (2,5 %), jedoch die funktionellen Ender-
gebnisse nach drei Monate waren nicht besser. 
Ebenso bei Patienten mit fortgeschrittenem mentalem Rückgang und gewiß in 
psychiatrischen Instituten ist eine chirurgische Behandlung von Hüftfrakturen zu 
berechtigen, weil die postoperativen Komplikationen sowie die Sterberate mit 
denen der Anderen zu vergleichen sind. Weil es schwieriger ist, ihnen erneut das 
Laufen, und zwar mit Stöcken, Krücken oder einem Ambulator, bei zubringen, 
sind die Endergebnisse etwas schlechter. 
Ernsthafte postoperative mechanische Komplikationen sieht man besonders bei 
Patienten mit ziemlich gutem Allgemeinzustand. Diesen alten Leuten kann ein 
Zweiteingriff bevorstehen und die Ergebnisse sind da nicht sicher. 
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SUPPLEMENT 
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Table A 
PREOPERATIVE EVALUATION 
I.Sex 
2. Age 
3. Day of admission 
4. Civil status : 
— single 
— married 
— widower/widow 
— divorced 
— clergyman/nun 
5. Profession : 
— none 
— intellectual 
— physical 
— unknown 
6. Side of fracture : 
— left 
— right 
7. Type of fracture : 
— Garden I 
— Garden II 
— Garden III 
— Garden IV 
— Lat. Neck 
— Evans1A 
— Evans IB 
— Evans 1С 
— Evans ID 
— Evans 2A 
— Evans 2B 
8. Associated pathological condition : 
— neuropsychiatrie 
— cardiological 
— vascular 
— pulmonary 
— hypertension 
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- diabetes 
— malignant disease 
— m. Parkinson 
— urinary 
— rheumatological 
- abdominal 
— previous operations 
— previous accident 
- associated fractures 
— other conditions 
9. Circumstances of living : 
a. — alone 
b. — with partner 
- with children 
- with strangers 
с — geriatric ward of our 
- home for old people 
- psychiatric hospital 
- other hospital 
— nursing home 
- monastery 
— other types 
0. Ambulatory capacity : 
- none 
— inside of house 
— outside of house 
- independently 
- with crutches or 
walking sticks 
- with ambulator 
- with help of others 
- less than 50 m 
- 5 0 - 2 5 0 m 
- more than 250 m 
hospital 
Bonus points 
0 
5 
10 
15 
10 
5 
0 
0 
5 
10 
11. Reason of loss of ambulatory capacity : 
— no loss 
— neuropsychiatrie 
— medical condition 
— previous fracture 
— combination : medical-neuropsychiatric 
— other combinations 
— other reasons 
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12. Activities of daily life : 
Bonus points 
- dressing him/herself 
without help 5 
with help 0 
- getting up from chair 
without help 5 
with help 0 
- doing stairs 
without help 5 
with help 0 
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Table В 
THE OPERATIVE TREATMENT 
1. Lapse of time : admission-operation : 
— as emergency 
— less than 24 hours 
— less than 48 hours 
— less than 72 hours 
— more than 72 hours 
2. Operating table : 
— normal 
— traction table 
3. Incision : 
— posterolateral 
— anterolateral 
— others 
4a. Internal fixation : 
— lag screws alone 
— 95° blade plate 
— 130° blade plate 
— 130° blade plate + osteotomy 
— Ender nails 
4b. Artificial arthroplasty : 
— Thompson prosthesis 
— self-locking cephalic endoprosthesis 
— bipolar prosthesis 
— THP banana-form 
— THP straight-stem 
— THP long-spheristem 
5. Acrylic bone cement : 
— yes 
— no 
6. Fixation greater trochanter : 
— yes 
— no 
— not necessary 
7. Per-operative complications : 
— none 
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- trochanteric fracture 
- shaft fracture 
- shaft perforation 
- luxation 
- hemorrhage 
- other 
8. Surgical time : 
- less than 20 mins 
- 20-39 mins 
- 40-59 mins 
- 60-79 mins 
- 80-99 mins 
- 100-120 mins 
- more than 120 mins 
9. Blood loss : 
- no transfusion 
- less than 300 ml 
- 300-1000 ml 
- more than 1000 ml 
10. Anaesthesia : 
- local 
- spinal 
- general 
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Table С 
POST-OPERATIVE EVALUATION 
1. Hospital stay 
2. Mechanical complications : 
- none 
- luxation 
- shaft fracture 
- implant migration 
- implant failure 
- migration prosthesis 
- others 
3. Local complications : 
- none 
- superficial wound problems 
- osteitis 
- other 
4. General complications : 
- none 
- bed sores 
- deep phlebothrombosis 
- pulmonary embolism 
- other respiratory problems 
- cardiological 
- cerebral 
- urinary 
- other 
5. Reintervention : 
- no 
- yes 
6. Time of death : 
- survival 
- first 24 hours 
- 1 day - 30 days 
- 31 days - 90 days 
7. Cause of death : 
- none 
- cardiological 
- pulmonary embolism 
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— other respiratory complications 
— stroke 
— sepsis 
— malignant disease 
— other 
8. Walking capacity at discharge : 
— doesn't walk 
— walks— independently 
— with sticks/crutches 
— with ambulator 
— with help of others 
9. Discharged to : 
— home 
— geriatric ward 
— rehabilitation centre 
— psychiatric hospital 
— nursing home 
— home for the elderly 
— other hospital 
— monastery 
— other 
10. Reasons for discharge to institution : 
— none 
— mental condition 
— medical condition 
— hip fracture 
— social 
— combination with hip fracture 
— combination without hip fracture 
— other reasons 
11. Circumstances of living after three months : 
— unchanged 
— at home with social help 
— geriatric ward 
— other hospital 
— psychiatric hospital 
— nursing home 
— home for the elderly 
— monastery 
— other cases 
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12. Ambulatory capacity after three months : 
Bonus points 
none 
inside 
outside 
independently 
with sticks or crutches 
with ambulator 
with help of others 
less than 50 m 
50-250 m 
more than 250 m 
0 
5 
10 
15 
10 
5 
0 
0 
5 
10 
13. Reasons for loss of ambulatory capacity : 
- none 
— neuropsychiatrie condition 
— medical condition 
— previous fracture 
— recent hip fracture 
combination with hip fracture 
— combination neuropsychiatrie + medical 
— other reasons 
14. Activities of daily life : 
15. Pain : 
16. X-Ray. 
— dressing him/herself 
without help 
with help 
- getting up from chair 
without help 
with help 
— doing stairs 
without help 
with help 
— none 
- pain when walking 
— pain when at rest 
- no communication 
Bonus points 
5 
0 
5 
0 
5 
0 
prosthesis unchanged 
migration of prosthesis 
loosening of prosthesis 
internal fixation unchanged 
varus deformity 
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— bone healing 
— delayed union 
— early aseptic necrosis 
— heterotopic calcification 
— other results 
Table D 
EVALUATION AFTER ONE YEAR 
7. Ambulatory capacity : 
— unknown 
— unchanged 
— increased 
— decreased by : — hip 
— medical condition 
— mental condition 
— new accident 
2. Pain : 
— unknown 
— unchanged 
— decreased 
— increased 
3. X-Ray : 
— unknown 
— prosthesis unchanged 
— migration of prosthesis 
— loosening of prosthesis 
— bone healing 
— varus deformity 
— pseudarthrosis 
— aseptic necrosis 
— device failure 
— heterotopic calcification 
— others 
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STELLINGEN 
1 De in dit proefschrift gehanteerde schaal van onafhankelijkheid is waar-
devol om bij bejaarde patiënten met heupfracturen de overlevingskans en 
de kans om naar de eigen huiskring terug te keren in te schatten 
2 De overlevingskans van een bejaarde patient met een heupfractuur is 
meer afhankelijk van zijn functionele toestand en leefomstandigheden 
op het moment van het ongeval, dan van zijn leeftijd, het fractuurtype 
of de toegepaste heelkundige behandelingsmethode 
3 De voornaamste sociale factor die de mortaliteit na heupfracturen bij 
bejaarden beïnvloed, is niet het bestaan van familieleden maar het leven 
in een normale huiskring 
4 Voor bejaarden in goede algemene toestand op het moment van het onge-
val betekent een heupfractuur in 50 9? der gevallen een belangrijk verlies 
aan functionele mogelijkheden 
5 Er is geen plaats meer voor Endersc pennen bij de behandeling van insta-
biele extra-capsulaire heupfracturen 
6 Het vervoeren van een zware polytrauma patient naar om het even welk 
dichtst bij zijnde ziekenhuis alvorens hem uiteindelijk naar een trauma-
tologisch centrum te brengen is de voornaamste oorzaak van kostbaar 
tijdverlies Dit verhoogt ongetwijfeld de mortaliteit 
7 Microchirurgie heeft een nieuwe dimensie gegeven aan de behandeling 
van ernstige open onderbeen fracturen 
8 De aanwezigheid van duidelijk waarneembaar artenele pulsaties in een 
getraumatiseerd lidmaat laat niet toe een ischemisch compartiment 
syndroom uit te sluiten 
9 Voor patiënten die een stomp trauma meer dan een week overleven 
vormen sepsis en de hiermee gepaard gaande orgaan insufficienties de 
voornaamste bedreiging 
10 Diverticulopcxie en esophagale inyotomic zijn als behandelingsmethoden 
van het divertikel van Zenker te verkiezen boven de diverticulectomie 
11 Ernstige anale of perineale localisaties van Morbus Crohn dienen uitge-
breid en agressief te worden geexciseerd 
12 Een niet geïnfecteerde posttraumatische pseudoartrose van een lang bot 
is heden geen therapeutisch probleem meer 
13 Voor iemand die aan een proefschrift over heupfracturen bij bejaarden 
werkt is de onverwachte komst van een ernstig polytrauma een verade-
ming die hij zich mag gunnen zonder wroeging 
14 Het wetenschappelijk onderzoek in de geneeskunde dreigt belemmerd te 
worden door de barrière's die medische specialismen rond hun (vermeen-
de) werkterrein optrekken 
15 Nikolaas Tulp (1593-1674) is meer bekend door Rembrandt's schilderij 
dan door zijn beschrijving van de ileocaecale klep die later naar Caspar 
Bauhin (1560-1624) werd genoemd 
24 Juni 1985. 
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